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Degree of Doctor of Philosophy
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August 2022
Resilience is described as the ability of a system to absorb shocks and stressors while retaining
functionality. Within the context of communities, shocks may consist of disruptive events such as
recession, natural disaster, local losses of industry, and social unrest. Resilience therefore is the ability of
a community to continuously support human well-being in the aftermath of such an event. Although it is
observable that certain communities perform this function better than others following a shock, no
exact measurement of resilience exists. Instead, its presence is implied through the measurement of
proxies known to contribute to socio-economic condition as well as local-scale qualitative assessments
of community assets and performance. This body of work employs three research methodologies at
different levels of granularity in order to both describe community conditions and generate datainformed predictions of community resilience. Analysis of survey data and stakeholder interview
transcripts, along with the construction of a statewide dual-resolution index of resilience are the
methods chosen to achieve this end. Given the highly rural character of Maine and its historic reliance
on natural resource industries, additional focus is directed towards the resilience of communities reliant
on industries such as pulp and paper. From the results of this research, the suite of resilience-enhancing
community capitals is highly variable based on factors such as population size, proximity to metropolitan
areas, and the presence of varied amenities and services. Survey respondents reporting from rural
regions report greater access to social capital and interpersonal support systems, whereas urban

dwellers identify economic diversity as a predominant asset. Indexing and survey methodologies reveal
something of the presence of resilience enhancing community elements, but alone are unable to
illuminate the realized utilization of these assets. The use of content analysis of stakeholder interviews
within a community-scale comparative case study better demonstrates response and resilience
manifestation over time, albeit at an especially narrow scale resolution. In combination, methodologies
such as these identify potential regions of resilience and vulnerability, while simultaneously describing
the strategies deployed in regions of similar character, as well as the shortcomings they endured.
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CHAPTER 1
INTRODUCTION
Research Background

Resilience, defined as the ability of a system to absorb shocks and stressors while maintaining
critical functionality, is applied within numerous conceptual frameworks and fields of study to evaluate
response to stimuli (Adger 2000). This applies to socio-economic systems as well, particularly with the
community as the system of interest (Cavaye and Ross 2019). Means of determining the ability of a
community to cope with changing or unexpected conditions occur in both qualitative and quantitative
applications, and at different geographic scales of resolution (Nguyen and Akerar 2020). The quality of
resilience itself is abstract in nature. Although its presence may be inferred through observation of the
system, it is only demonstrated through the use of proxy measures. Quantitative measures frequently
apply proxies in the form of measurable data points which describe the condition of populations,
economic activity, and the availability of amenities (Nguyen and Akerar 2020. These data points may be
pooled within a composite index that allows for direct comparisons of communities across a landscape.
This methodology represents a more generalized approach to the measurement of resilience, in that it
utilizes widely available sources of data for a series of communities within a study area. Typically, this
method is unable to reveal many insights as to the actual utilization of the resources present.
Meanwhile, qualitative methodologies of resilience measurement often occur at extremely
contracted scales (Nguyen and Akerar 2020). They involve highly specific descriptions of community
resources and activities in order to produce a specified evaluation of a single location, or several
locations for which comparisons are drawn. This approach enables a researcher to better understand
the history and development trajectory of a location before or after a shock has set in, but typically is
impractical for evaluations of resilience at larger geographic scales when numerous community systems
are involved.
1

Research Aims and Methods
In recognition of the various scales at which resilience research may occur, as well as the
strengths and limitations of each approach, this project will evaluation community resilience within the
state of Maine at three levels of granularity or scale. First, statewide index of resilience applies a
quantitative approach at the most generalized level. This tool enables comparisons of counties and
organized communities across the state of Maine in terms of the resources available which are expected
to improve human well-being outcomes in the event of a socio-economic shock. Next, a statewide
survey of Maine residents provides a somewhat more specified lens of examination. Although
statewide, residents of Maine sampled from an online business panel are given the opportunity to
evaluate both the presence and utilization of various community capitals within their own community.
This approach cannot provide details specific to each community in Maine as could the index, but it
elicits valuable information relating to social bonding forces, local engagement and leadership, and
personal values pertaining to industries and resources. These qualities within a community play a role in
the ability to assert agency and cohesion during times of crisis but are more difficult to track within
indexing methods.
Finally, this project utilizes qualitative stakeholder analysis directed at two communities of
superficially comparable character. These communities, both former paper mill towns, have each
navigated their development pathways differently following the loss of their most major employer. By
gathering information from well-informed community stakeholders, it is possible to evaluate what
features of the communities either facilitated or inhibited the manifestation of resilience and draw
comparisons between the two municipalities. Although this analysis involves only two communities, the
production of a highly specific case narrative may serve as response template for communities faced
with similar prospects.
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CHAPTER 2
DUAL SCALE APPLICATION OF SOCIO-ECONOMIC COMMUNITY RESILIENCE INDICATORS WITHIN THE
STATE OF MAINE
Introduction
The ability of a system to withstand disruptive events known as shocks or stressors while
retaining critical functionality within a previous or emergent state of equilibrium is frequently referred
to as resilience (Adger 2000). In recognizing the persisting states of transience experienced by virtually
all ecosystems, resilience was first deployed to examine the means by which relationships amongst a
system’s interacting features are regulated over time in the face of change (Holling 1973). Given the
versatility of its premise, the lens of resilience was quickly applied to various other fields of study, with
divergent definitions and caveats developing over time to beget new conceptualizations (Renschler et al.
2010, Rose 2009). Resilience is often tailored to the field it is applied to, each with unique means of
measuring and quantifying a system’s resilience capacity. In some contexts, resilience thinking
acknowledges the tendency of disruptive events to push the system past a threshold of stability from
which it may return to its previous state, and thus settle in an alternative state of equilibrium (Folke et
al. 2010). This aspect of transformability is core to the conceptualization referred to as ecological
resilience. Alternatively, resilience at times is defined more stringently, only seen as applicable to
systems which demonstrate the near total recoverability of the original equilibrium state (Pimm 1994;
Folke et al. 2010). This conceptualization is sometimes labeled as engineering resilience, although it
frequently finds use within unrelated fields such as ecology, economics, and forestry (Holling 1996;
Nikinmaa et al. 2020). A third conceptualization of resilience takes a holistic approach, incorporating the
intrinsic linkages between ecological systems and human activity. This branch of resilience thinking,
known as social-ecological resilience, examines the ability of a system to maintain generally its current
functionality and equilibria, but adds an additional component of consideration known as adaptive
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capacity, especially as it applies to systems pressured by anthropogenic influences (Folke et al. 2002;
Nikinmaa et al. 2020).
Adaptive capacity thus has become a core aspect of resilience research examining systems
influenced by or primarily sustained through human action. Adaptive capacity may be thought of as the
latent potential of a system to absorb shocks. Methods by which shocks are “absorbed” in this context
include mitigation of the effects of change, withstanding the effects of change until they subside, and
adaptation to the potential novel state (Cutter et al. 2008). Any of these responses are considered
indicative of resilience under the social-ecological resilience conceptualization. This framing then leads
into the subcategory of resilience research pertaining to human societies and social systems, referred
here henceforth as community resilience. At the impetus of this field, community resilience research
monitored severe interactions between human systems and their surrounding environments, namely in
the study of disaster resilience. Definitions of community resilience commonly cited disaster as the
primary source of shock and disturbance which may afflict the system (Tobin et al. 1999; Cutter et al.
2008; Matarrita-Cascante et al. 2017). These definitions thus tended to emphasize sudden, temporally
isolated events that produce tangible and quantifiable damages to community populations, economies,
and infrastructure (Kulig et al. 2013; Matarrita-Cascante et al. 2017). Resilience thus may be construed as
a community’s ability to anticipate and prepare for an expected form of shock as informed by factors
such as past experience, location, geopolitical climate, and monitorable environmental conditions. This
form of resilience aligns with the proposition by Carpenter et al. (2001) asking researchers to consider
“resilience of what, to what?”. Those endeavoring to identify resilient characteristics within a particular
system begin by considering what sorts of shocks or disturbances are likely to occur and evaluate the
properties of that system which inhibit or advance adaptability accordingly. This form of resilience is
classified by Folke et al. (2010) as specified resilience. The field of community disaster resilience largely
aligns with specified resilience applications, as it prioritizes adaptation to anticipated natural hazards
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such as flooding, drought, earthquakes, and tornadoes in regions of human settlement prone to these
incidents (Matarrita-Cascante et al. 2017). The utility of this form of specified resilience is the facilitation
of a better-informed disaster preparedness regime, via `monitoring regimes, modification and
reinforcement of infrastructure, establishment of reliable communication networks, and provisioning of
disaster response training (Carpenter et al. 2012).
The shortcoming of this form of strategizing, however, is that strong emphasis on specific shocks
or disturbances both creates blind spots towards uncommon and unanticipated forms of shock, while,
within the context or research settings, encourages the creation of evaluation tools which are
excessively tailored to community features which accommodate resilience within only a select few
contexts (Cifdaloz et al. 2010; Folke et al. 2010; Matarrita-Cascante et al. 2017). The field of community
resilience has meanwhile begun to shift focus away from strictly disaster-focused contexts and has
expanded to encompass aspects of community life tied to local-scale social and economic networks
(Matarrita-Cascante et al. 2017). Risk of harm to these networks is context specific, hence an increasing
emphasis on “bottom-up” strategies to combat vulnerability rather than awaiting aid and development
strategies to be conferred by extra-local institutions in a more traditional “top-down” approach (Magis
2010; Matarrita-Cascante et al. 2017; Rapaport et al. 2018). Adapting a system to potential harm then
requires identification of vulnerability, which has been described as a two-fold feature of a system,
including both an innate susceptibility to the harm induced by a shock, as well as the actual likelihood
that the particular shock will manifest (Cutter 1996).
Vulnerabilities may manifest in any of the interconnected components that make up a
community system, including social vulnerabilities stemming from inequality and demographic changes,
economic vulnerabilities born of resource dependency and the inability to diversify local economies, and
environmental vulnerabilities that emerge in the face of natural hazards such as rising sea levels
(Barnett, Lambert, and Fry 2008; Bergstrand et al. 2015; Freudenburg 1992; Joshi et al. 2000). Under the
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premise of general resilience, then, a community likely to demonstrate resilience in the post-shock
environment is one that has adequately assessed and acknowledged its vulnerability to both frequent
and uncommon forms of harm and taken measures to bolster its response capabilities. Dimensions of
community resilience described by Magis (2010) include community resources, the development of
community resources, engagement of community resources, active agents, collective action, strategic
action, equity, and impact. Taken together, these domains of resilience emphasize qualities such as the
presence of capitals such as infrastructure, natural resources, financial assets, and social bonds, as well
as the ability to successfully develop, grow, and leverage these resources in pursuit of a unified goal
(Magis 2010). A resilient community also must rely on active agents, or individuals with significant local
influence that are willing and able to take on a leadership role (Magis 2010). From there, it is necessary
that the population at large is then able to mobilize behind that leadership, and together implement an
informed plan to address the effects of a shock (Magis 2010).
Undoubtedly, though, it is difficult to fully anticipate whether or not a community is truly
capable of meeting these criteria prior to the onset of a shock. Resilience remains an abstract concept
made up of competing definitions and conceptualizations (Nguyen and Akerar 2020). An exact means to
measure its presence cannot be arrived at in practice. Instead, the potential for resilience is inferred
through either qualitative or quantitative methodologies that generate domains, indices, and surrogate
measurements which themselves are capable of generating values or estimates representing resilience
qualities (Nguyen and Akerar 2020). Qualitative methodologies may be highly context specific, providing
explicit descriptions of community features and their likely influence on functionality in the post-shock
environment. Meanwhile, quantitative measures of resilience tend to track measurable variables
present across communities or other spatial scales either at a single point in time or through a pre and
post-event timescale. Comparisons amongst communities may then be performed through compilations
of rank scores or percentiles (Nguyen and Akerar 2020). Specifically on the subject of quantitative
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methodologies, it is necessary to account for different components of community resilience. Frequently,
this is done through the creation of domains or clusters which categorizes community features based
upon the aspect of system functionality they primarily facilitate. As an example, one index of resilience,
the Disaster Resilience of Place (DROP) model, sorts indicators of resilience into one of six domains,
including ecological, social, economic, institutional, infrastructure, and community competence. Each
domain in and of itself represents an individual subgenre of resilience that, taken together, account for a
wholistic measure of community resilience (Cutter et al. 2008). Meanwhile, other frameworks of
resilience measurement may present a nested conceptualization model, such as the Tool for Health and
Resilience in Vulnerable Environments (THRIVE) tool. In this framework, resilience is broadly categorized
into three factors, each of which is then further broken down into subcategories that contain
community-level indicators referred to as “community determinants of health” (Prevention Institute,
n.d.). Factors include the social-cultural environment (people), the physical/built environment (place),
and the economic/educational environment (equitable opportunity) (Prevention Institute, n.d.).
Many of the currently existing frameworks of quantitative resilience measurement parallel
concepts present within community development contexts, such as community capitals. As the
conversation surrounding community resilience has transitioned further from top-down focused
approaches which pivot upon governmental responses and external aid, the issue of resilience has
become far enmeshed with the realized resources of individual communities (Rapaport et al. 2018).
Community capitals provide a convenient means to identify and organize the assets available to a
community and determine where strengths and vulnerabilities lie. Well recognized capital approaches,
such as the Community Capitals Framework of Flora et al. (2005), note that the total resources available
to a community are distributed across the components of built, financial, political, social, cultural,
human, and natural. Communities able to develop and leverage capitals become more vibrant and
adaptive, and through a process described as cumulative causation may even enter into a self-
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reinforcing state of development, where in which the elevation of one capital enables the enrichment of
others (Emery and Flora 2006). The resource networks of individual communities are highly
interconnected, with the function and quality of industries, infrastructure, and natural ecosystems
influencing social bonding and citizen mobilization, as well as the inverse (Emery and Flora 2006). As a
result, in targeting areas of weakness within a community system’s structure, it may become possible to
leverage local momentum outwards. Communities which successfully address one local vulnerability are
emboldened to address future challenges, and experience greater trust and confidence in both local
leadership and the agency of the population at large to enact meaningful change. Within the context of
resilience, the ability to identify community capitals as individual domains of resilience allows for
specific shortcomings to be assessed, while simultaneously conceptualizing how well-developed assets
could be leveraged to address challenges or how smaller-scale challenges might serve as steppingstones
to promote response capabilities.
The ability to evaluate the community capitals which relate to resilience, especially in a
comparative manner, is dependent upon the availability of reliable, salient data. Domains created to
reflect community capitals must be populated with data that accurately address their presence or
absence. Previously it has be noted that when measuring resilience of human-driven systems within the
United States, the county level is often the most advantageous scale of operation due to the availability
of salient data pertaining to populations and geography (Cutter, Ash, and Emrich 2014). County borders
are also typically immutable and consistently represented, whereas the boundaries of communities may
fluctuate over time or be variable within different administrative units to which data are assigned
(Cutter, Ash, and Emrich 2014). It is also reasonable to conclude that many resources available within a
county are readily available or capable of conferring benefits to residents living outside of the
community borders an asset may be physically present within. Hospitals are one such example of service
providers utilized by residents within a wide vicinity, and rural school districts frequently extend beyond
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the bounds of individual communities within rural settings. Certain ecological features represent
additional facets of resilience better understood at larger scales. Forest land cover provides numerous
benefits to communities through the provisioning of ecosystem services, including carbon sequestration,
biodiversity, water and air regulation, nutrient cycling, disturbance regulation, timber and other
materials, and wildlife habitat (Costanza et al. 1997; Garcia-Nieto et al. 2013). Many of these services do
not remain confined to the immediate vicinity of an ecosystem, and instead disperse across the
landscape, where they are able to supply benefits across many communities (Mitchell, Bennett, and
Gonzalez 2015; Ries et al. 2004). Generally, however, more substantial acreages of forest land cover,
particularly contiguous ecosystems, are associated with greater system functionality (Ewers and Didham
2006; Haddad et al. 2015).
It is important to recognize, however, that while certain data are only available at larger
geographic scales, and some are most appropriately interpreted in relation to communities at those
scales, the county level provides an incomplete representation of community resilience. Counties may
span vast geographic areas and contain dozens of individual municipalities. Larger urban areas such as
cities and counties may account for the bulk of economic activity and provide greater access to
infrastructure and services than do smaller, more isolated locations. In adopting the “bottom-up”
approach, the field of community resilience has since acknowledged the likelihood that many such
communities will lack immediate or substantial access to resources distributed by county-level
government.
Research Questions
The primary goal of this paper is to compile sources of secondary data available for Maine
counties and municipalities and determine where areas of resilience or vulnerability may be occurring.
Maine is selected as the region of interest for this project due to its especially rural character, historic
ties to natural resource industries, and uneven distribution of human development across regions and
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geographies. We wish to determine which counties and municipalities are more likely to withstand
disruptive events, and when possible, assign these measures to different domains of resilience that
categorize the assets available. We also consider the manifestation of resilience wholistically within the
state in order to determine what regions of the state may possess the resources necessary to endure
changing conditions.
In addition to these research questions, we explore the influences of utilizing different resilience
indexing methods in order to ascertain whether or not the specific quantification and ranking method
employed changes the projected outlook of resilience or if commonly employed calculation methods
arrive at the same conclusions when applied to the same data sets.
Methods
Study Area
The state of Maine served as the study area for this research. In order to track the distribution of
resilience features both statewide and within smaller scale geographies, indies were generated at both
the county and the county subdivision scale, which represents an appropriate demarcation of municipal
boundaries within the state of Maine (Johnson et al. 2018). Maine’s 30,000 square miles of land area is
contained within sixteen counties, many of which span long cross-sections of the state (US Census
Bureau, 2021). Maine is also a notably rural state, with average population density equaling only 43.1
persons per square mile (US Census Bureau, 2021). The population of many counties are unevenly
distributed, with metropolitan regions disproportionately contributing to both county residency and
economic productivity. Given both the geographic extent of Maine’s counties and the likelihood that
residents spread across communities residing within them experience drastically different degrees of
access to resources and capital, a dual-scale approach is intended to simultaneously capture municipal
level conditions as well as data sources available at or relevant to county levels only.
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Index Development
The index developed contains five domains of resilience which reflect various resources, utilities, and
advantageous that communities and their residents may have access to that contribute to adaptability
and response capabilities. The five domains are as follows: Health and Wellbeing, Community
Populations, Economic and Financial, Infrastructure, and Environmental. These domains contain
measures of interrelated community assets, however, as discussed by Flora et al. (2005), the
development of one resilience dimension may serve to bolster investment in others, and vice versa.
These domains themselves are largely in alignment with those featured in previous resilience literature.
The previous mentioned THRIVE Tool categorizes aspects of resilience into the domains of the socialcultural environment, the physical/built environment, and the economic/educational environment
(Prevention Institute, n.d.). Alternatively, the Community Disaster Resilience Framework developed by
Peacock et al. (2010) utilizes a community capital approach which categorizes assets into the domains of
social, economic, physical, and human capital. The number of components featured in any given
resilience toolkit or framework may vary, but a general trend has emerged to address aspects of both
actionability and resource availability as they relate to the ability to respond or adapt to multiple forms
of hazards (Nguyen and Akerar 2020). Regarding the data used to populate the domains of this research,
there is no broadly accepted consensus as to what features of a community qualify as indicators of
resilience. Data must be comprehensive and accurately reflect the true condition of a municipality or
county, but ultimately reflect proxies of resilience rather than a true measure (Cutter et al. 2010).
Indicators selected for this study are those which appear frequently within resilience and community
development literature due to their speculated positive contribution to resilience. Measurable
indicators also are reflective only of conditions currently existing in a community prior to an incident
represent sources of both resilience and vulnerability. In essence, some metrics of community
performance imply a reduced capacity to respond to change or disruption. Given that their presence
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within a system may informs outcomes, these negative contributors are incorporated as indicators, but
are measured in the inverse within calculations (Cutter et al. 2010). Furthermore, when appropriate,
some indicators have been converted into per capita values to represent their availability in relation to
the total population. Data utilized for this index are derived from publicly available sources including the
US Census Bureau, the Center for Disease Control, Maine Revenue Services, and reliable public data
tracking institutions. A full list of indicators and their sources are included in Table 2.1.
Two different methods of index calculation which appear frequently within resilience literature are
used. The first is the social vulnerability index (SVI) first proposed by Cutter et al. (2003) and expanded
upon by Flanagan et al. (2011), while the second is the baseline resilience indicators for communities
(BRIC) method introduced by Cutter et al. (2010). Calculation methods for both methods are presented
in the formulas below for SVI (a) and BRIC(b), respectively. The SVI method of index generation involves
the calculation percentile ranks, which is represented as a proportion of scores within a distribution that
any given value within the index is greater or equal to (Flanagan et al. 2011). Meanwhile, the BRIC
method requires scaling of values within the index through min-max normalization. Normalized values
fall between 0 and 1, with values closer to 0 representing lower degrees of resilience relative to other
values within the distribution (Cutter et al. 2010). However, it is also necessary to note that the process
of normalization does not reflect an absolute measurement of a community’s resilience capacity but is
instead a relative value comparing its position relative to other values within the distribution (Cutter,
Ash, and Emrich 2016).
This research will compare results of both methods to determine if the indexing method itself
impacts the generation of results. Variables were evaluated via Pearson’s correlation, with eliminations
occurring for strongly correlated (Pearson’s R>0.70) metrics. Cronbach’s Alpha values were also
generated in order to test reliability of data points within each indicator.
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Table 2.1. Summary and sources of all indicators
Domain
Indicator
Description
Hospitals per
capita

Hospitals versus
county population

Pharmacies per
100,000

Number of
pharmacies per
100,000 persons
Percentage of
population who
qualify as obese
Percent of leisure
time physically
inactive
Percent of
population using
tobacco products
Number of
physicians versus
county population
Percent of county
population living
within a half mile
of a public park
Percent of
population lacking
health insurance
Average amount
of time spent
traveling to work
per day
Population
without access to
a computer
Number of
churches,
synagogues,
mosques, and
other religious
institutions
Number of
nonprofit
organizations
operating within
each county
Number of
publicly funded

Obesity rate

Physical inactivity

Smoker status

Physicians per
capita
Population living
with half mile of a
park
Health and Wellbeing

No health
insurance
Average work
commute

Percent with no
computer in home
Religious
congregations

Active nonprofit
organizations

Public parks
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Resilience
effect
+

+

-

-

-

+

+

-

-

-

+

Source
CDC Interactive
Atlas of Heart
Disease and Stroke
CDC Interactive
Atlas of Heart
Disease and Stroke
CDC Interactive
Atlas of Heart
Disease and Stroke
CDC Interactive
Atlas of Heart
Disease and Stroke
CDC Interactive
Atlas of Heart
Disease and Stroke
CDC Interactive
Atlas of Heart
Disease and Stroke
CDC Interactive
Atlas of Heart
Disease and Stroke
CDC Interactive
Atlas of Heart
Disease and Stroke
US Census Table
B08012

US Census Table
B28009H
Association of
Religion Data
Archives

TaxExemptWorld
+

+

CountyOffice.org

table cont.

Libraries

Population

Median age

Disability rate

Population over 65
Community
Populations

High school
graduate

4-Year Degree

School districts per
county
Income inequality

Population
spending over 50%
income on rent

Economic/Financial

Population with
food stamps/SNAP
Median income
Poverty rate

Unemployment
rate

parks and playgrounds
Number of
libraries per
county
Number of
persons residing
within a county
Median age of
persons within a
county
Percent of
population with a
disability
Population over
the age of 65
Percent of
population having
earned a high
school diploma or
equivalent
Percent of
population having
earned a
bachelor’s degree
Public school
districts per
county
GINI Index of
income inequality
rate
Percent of
population
spending 50% or
more of annual
income on rent
Population reliant
on supplemental
food programs
Median income
per household
Percent of
population at or
below the federal
poverty line
Percent of
working age
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Maine State Library
+

+

US Census Table
DP05, 2019

-

US Census Table
DP05, 2019

-

US Census Table
DP02, 2019

-

US Census Table
DP05, 2019
US Census Table
S1501, 2019

+

+

US Census Table
S1501, 2019

+

US Census SAIPE
Program

-

US Census Table
B19083, 2019
US Census Table
DP04, 2019

-

+

-

-

US Census Table
S2201, 2019
US Census Table
S1901, 2019
US Census Table
S1701, 2019

US Census Table
DP03, 2019

table cont.

Civilian labor force
participation

Employed in
agriculture,
forestry, fishing,
and hunting

Employed in
management,
business, science,
and arts

Real estate tax
Median rent

Municipal
valuation
Median housing
value
No broadband
access

Owner occupied
homes
Infrastructure

No telephone
service

No vehicle

Median house age
Miles of public
road

population
unemployed
Percent of
population age 15
or older that is
economically
active
Percent of
population
employed in
natural resource
and agricultural
industries
Percent of
population
employed in
business, science,
and management
fields
Median real estate
taxes paid
Median monthly
rent paid by
occupants
Official valuation
of unmovable
property
Median home
values
Percent of
households
lacking access to
broadband
internet
Percent of housing
units occupied by
owners
Percent of
households
lacking telephone
service
Percent of
households with
no vehicle
Median year of
construction
Miles of publicly
maintained roads
15

US Census Table
DP03, 2019
+

US Census Table
DP03, 2019
-

US Census Table
DP03, 2019
+

-

US Census Table
B25103, 2019
US Census Table
DP04, 2019

+

Maine Revenue
Service

+

+

US Census Table
DP04, 2019
US Census Table
B28009H, 2019

-

+

-

+
+

US Census Table
DP04,2019
US Census Table
S2801, 2019

US Census Table
S0802, 2019
US Census Table
B25035, 2019
Maine Geolibrary

table cont.
Parks, historic
sites, and state
lands

Number of state
managed parks,
lands, and sites

Percent forest
cover
Average
concentration
PM25

Percent coverage
of forest
Average
concentration of
airborne
particulate matter
Percent of
workforce utilizing
ridesharing or
public
transportation
Percent of
workforce not
utilizing vehicular
transportation

Environmental
Workforce
carpooling or
using public transit

Workforce
walking, bicycling,
or working from
home

𝑎. 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 𝑅𝑎𝑛𝑘 =
a. 𝑆𝑐𝑜𝑟𝑒 =

+

+

-

Maine Department
of Agriculture,
Conservation, and
Forestry
Maine Geolibrary
CDC Interactive
Atlas of Heart
Disease and Stroke
US Census Table
DP03, 2019

+

+

US Census Table
DP03, 2019

𝑅𝑎𝑛𝑘 − 1
𝑁−1

𝑉𝑎𝑙𝑢𝑒 − 𝑀𝑖𝑛
𝑀𝑎𝑥 − 𝑀𝑖𝑛

Due to the limited availability of public data available at the county subdivision level, populating
all indicators within each domain was not possible. As a result, only an overall resilience ranking of
communities across the state is possible for indices generated at the community scale. However,
communities were additionally grouped by county and ranked against inter-county neighbors only.
Overview of Resilience Domains
Health and Wellbeing. The first domain, health and wellbeing, contains data which imply the physical
and mental condition of persons residing within a particular administrative subdivision. The health of a
population relates to the capability of residents to respond actively to sudden perils, the productivity of
its local economy, the burden on healthcare services, and the psychological fortitude of residents
enduring crises, including likelihood that significant opportunities for social bonding are present
(Poortinga 2012; Mirvis, Chang, and Cosby 2008; Norris et al. 2008; Sherrieb, Norris, and Galea 2010). All
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of these features contribute to the agency and adaptability of the population itself, which in
combination contribute significantly to resilience outcomes. Amongst working age residents, good
physical health is known to raise rates of annual productivity, mental acuity, stamina, and creativity
(Howitt 2005; Mirvis, Chang, and Cosby 2008). Data for this domain include measures of physical health
such as smoker status, obesity rates, disability rates, and access to hospitals and pharmacies. These data
sources are readily tracked at various administrative resolutions and impact a variety of community
conditions such as death rates and health care expenditures (Ekpu and Brown 2015; Janssen 2013).
Local access to health care facilities and pharmacies is noted to be under-considered within community
benefit and health research but is known to contribute to resident health outcomes by providing
emergency care, community benefit activities aimed at disease prevention, and local and immediate
access to medicines and health management information, especially for low-income communities
(Shortell, Washington, and Baxter 2009; Smith 2009).
Physical health factors are not all that influences population outcomes and performance,
however. Social contributors to resilience such as self-organization are predicated upon psychological
wellness and mental health (Berkes and Ross 2013; Paton and Johnston 2001). As such, indicators for
this domain include features of a community known to improve individual-level mental health, social
bonding, and personal enrichment. Features which improve social capital include public facilities that
encourage commingling and fraternization such as libraries, public parks, and religious congregations
(Montgomery 2013; Moulay, Ujang, and Said 2017; Svendsen 2013). Social capital as a term is often
used to encompass an expansive variety of concepts including support networks, social cohesion, civil
society, and other community outcomes tied to relationships and norms (Szreter and Woolcock 2003).
When strongly represented, associations between these social capital concepts and positive
externalities relating to lowered crime rates, improved mental health, and improved youth wellbeing are
demonstrated to occur (Hagan, Merkens, and Boehnke 1995; Kawachi and Berkman 2001; Szreter and
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Woolcock 2003). Given these impacts, the domain of health and wellbeing used within this index
includes records of public conditions, services, and facilities which are known to improve quality of life
and cohesive social forces that contribute to responsiveness, cooperativeness, and efficacy in times of
hardship.
Community Populations. The next domain pertains to population characteristics as they relate to
human capital. These are features of a community’s demographic makeup that are known to impact
socio-economic outcomes. Features such as population size, population proportions by age, education
rates, and English fluency imply important features of a population relating to diversification of
experience, working age populations, and abundance of persons available to contribute to community
needs. Larger population sizes additionally contribute to economies of scale and optimization in the
distribution of services in governance and education (Bettencourt et al. 2007). In regions of especially
great population density, population size may contribute adversely to land use trends, public health, and
social degradation. However, Maine’s status as the 43rd most populous and 40th most densely populated
state in the US likely preclude especially dramatic instances of these harmful outcomes (US Census
Bureau, 2021).
Education indicators are also included in this domain due to their strong contribution to socioeconomic outcomes at the individual and community scale. Access to education resources in childhood
are linked to improved risk management, stress-coping, and psychological well-being (DeGroot et al.
2003; Stepleman, Wright, and Bottonari 2009). University education, meanwhile, is associated with
urban influence and contributes to higher levels of employment, economic productivity, and mean
income over time (Carnoy 1997; Sherrieb, Norris, and Galea 2010). Communities with educated
populations are also associated with higher rates of employment within managerial and professional
jobs (Economic Research Service 2004; Sherrieb, Norris, and Galea 2010). Higher rates of education
within a community imply a greater proportion of residents with advanced critical thinking skills based
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upon testing frameworks of problem-solving within fields of higher education (Frederickson and Mayer
1977). Additionally, while information availability is cited as a key component of community
adaptability, proper interpretation of incoming data is a necessary step in the process of project
planning and execution (Flanagan et al. 2011). Communities replete with educated individuals are more
likely to house individuals with the knowledge and experience necessary to identify resilience challenges
and direct optimized solutions.
Economic and Financial. The economic productivity and financial resources of a community are among
the most commonly considered of community capitals within the wider body of resilience literature.
Income level is one of many factors known to influence vulnerability to hazards, with poorer individuals
and neighborhoods enduring the greatest degrees of hardship both during and after a shock or
disruptive event (Flanagan et al. 2011). Given trends in “bottom-up” community resilience, adaptive
capacity is informed by local characteristics such as resource access and ability to direct assets (Johnson
et al. 2018; Matarrita-Cascante et al. 2017). Economic resilience itself is often conceptualized in relation
to production outputs, effects of change on supply and demand, and adaptation capabilities at differing
economic scales (Kais and Islam 2016). Within community economies, resilience is thought to be
enhanced through the control of capitals serving as economic inputs, especially when those capital
resources are robust, diversified, and redundant (Dinh and Pearson 2015). Continuing investment in
resource development in order to improve access, quantity, or quality perpetuates resilience as well
(Magis 2010).
Alternatively, economic diversity has been touted as a determinant of resilience, as diverse
economies are less susceptible to downturns concentrated within a single industry and possess
adaptable, skill-rich labor forces (Briguglio et al. 2009; Christopherson et al. 2010). In turn, economic
resilience is quantified through measurable markers such as output rates and local employment figures
(Bailey and Berkeley 2014; Cellini and Torrisi, 2014; Dinh and Pearson 2015). Equity and opportunity are
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also discussed within resilience frameworks as being properties of resilience communities, as it relates
to the fair distribution of resources to meet human needs in times of hardship (Nguyen and Akerar
2020). Community features such as income inequality lower response capabilities for disadvantaged
population segments (Flanagan et al. 2011).
Given the Maine-specific context of this index, the percentage of the labor source employed
within natural resource industries will be considered as a contributor to economic vulnerability. Natural
resource dependent communities tend to be encumbered by persistent poverty triggered by rational
underinvestment, or the forgoing of investment into education or skills in favor of immediate low-skill
employment (Fredenburg and Gramling 1994; Johnson and Stallmann 1994). In instances of severe local
economic dependence, extractive industry firms leverage influence in order to control labor forces,
lower wages, reduce regulation, and interrupt the formation of external market linkages (Joshi et al.
2000). This specific effect cannot be measured within the index, however.
Infrastructure. Infrastructure is a component of built capital under the community capitals framework
(Flora et al. 2005). Infrastructure, including roadways, buildings, bridges, rails, and utilities, facilitate
critical operations within communities, and enable both departure during times of disaster as well as the
arrival of inbound aid. Infrastructure enables access to and utilization of other resilience-contributing
resources (Berkes and Ross 2013; Kulig et al. 2010). In the aftermath of shocks, the quality and
abundance of serviceable infrastructure has lasting implications for social and economic recovery
(Jordan and Javernick-Will 2012; Miles 2003).
Built capital makes contributions to communities outside of periods of disaster and recovery, as
well. Property taxes are typically set by municipalities and provide revenues needed to supply essential
services such as schooling, fire protection, and roadway maintenance (Slack 2013). Each of these
services, when in adequate supply, enhance resilience in their own right, thus an abundance of homes
and places of business may itself be considered a contributor to resilience. Augmentation of additional
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capitals provides communities with the means to build upon and invest in populations and economic
development. As an example, the presence of well-maintained roads allows local industries to establish
forwards and backwards linkages by reducing barriers to transaction and transportation. Industries able
to form external connections themselves are more resilient, and thus pose less risk to their patron
communities during time of adversity (Han and Goetz 2018).
Environmental. Environmental resilience is noted to be difficult to track within county and community
resilience indexes due a lack of high-quality data sources available at the appropriate scale and
resolution (Cutter et al. 2010). However, certain features such as forest cover and open space are known
to add value to communities through provisioning of ecosystem services, land and climate regulation,
and contributions to local property values. Natural capital present in the vicinity of human populations is
demonstrated also to improve mental and physical health. For these reasons, environmental features
are included as a domain at the county level within this index. The municipal scale is excluded from this
domain due to a scarcity of consistent measurements, which limits the feasibility of capital comparisons
on a municipality-by-municipality basis.
Results
County Scale
On the whole, the two index methodologies produced generally similar results in terms of the
ordering of counties and communities in terms of resilience. However, outcomes for both methods are
not entirely interchangeable, and indicate that slight variations in the interpretation of data sets will
emerge depending on the methodology chosen. For the BRIC derived method, resilience scores
generated at the county scale through the summing of the five domain averages ranged from 3.57 to
1.35, with higher scores indicating greater resilience. The average resilience score is 2.27. Meanwhile,
the percentile rank method derived from the SVI returned overall county values between 10.73 and
34.27. Once again, higher scores signify a greater degree of overall resilience. For each county, domain-
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exclusive values for each county break down the individual components contributing to the overall
resilience scores, and order counties according to performance in each domain area.
Examination of scores at the county level reveals a varied distribution of strengths and potential
vulnerabilities. The southern counties of York and Cumberland received consistently high scores across
the health and wellbeing, community populations, economic and financial, and infrastructure domains
within both the SVI and BRIC methodologies. Both counties also ranked lower within the environmental
domain, however. In terms of how this spread of scores influenced the overall resilience rank, both
indices assigned the highest resilience score to Cumberland County. Meanwhile, York County received
the second highest score within the SVI derived index yet was surpassed by Hancock County by the BRIC
method. York County instead received the third highest score. Variation exists in the ordering of
counties between the two indices throughout the lower rankings. Kennebec County, which contains the
state capital of Augusta, is ranked as the fourth most resilience county by the SVI method, but is
surpassed by Franklin, Penobscot, Knox, and Sagadahoc County within the BRIC method, which
respectively are ranked fourth, fifth, sixth, and seventh. Both indices identified Piscataquis County as the
least resilient in the overall scoring. A breakdown of all resilience scores for the BRIC derived and the SVI
derived index are included in tables 2.2 and 2.3, respectively.
The indices for the five domains are next examined individually. The first domain is health and
wellbeing. Both indices align on the top four county rankings. In order they are Cumberland, Hancock,
York, and Penobscot. Ranks five and six for the BRIC derived index are Knox and Kennebec counties.
Within the SVI index, these same counties occupy ranks five and six, but in the inverse. For the next two
positions in the ranking, two counties once again appear in the inverse, in this case Sagadahoc and
Lincoln. On the whole, variations in ranking between the two indices are less drastic within the health
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Table 2.2 Resilience Scores of Maine counties as generated through BRIC calculation method
Androscoggin

Health and
Wellbeing
0.331

Community
Populations
0.517

Economic and
Financial
0.571

Infrastructure

Environment

0.259

0.376

Resilience
Score
2.054

Aroostook

0.315

0.276

Cumberland

0.847

0.896

0.323

0.265

0.311

1.491

0.725

0.658

0.442

3.567

Franklin

0.339

Hancock

0.550

0.393

0.551

0.594

0.669

2.546

0.491

0.519

0.698

0.650

2.909

Kennebec

0.457

0.508

0.564

0.461

0.430

2.421

Knox

0.484

0.408

0.590

0.587

0.434

2.504

*Lincoln

0.393

0.321

0.534

0.677

0.348

2.273

Oxford

0.256

0.346

0.453

0.543

0.343

1.942

Penobscot

0.509

0.640

0.454

0.510

0.414

2.526

Piscataquis

0.282

0.085

0.259

0.296

0.424

1.347

Sagadahoc

0.427

0.504

0.708

0.553

0.280

2.473

Somerset

0.188

0.305

0.211

0.409

0.315

1.430

Waldo

0.309

0.422

0.505

0.577

0.492

2.305

Washington

0.239

0.328

0.186

0.345

0.579

1.676

York

0.516

0.617

0.709

0.767

0.271

2.881

County

and wellbeing domain than what were observed in the overall ranking. However, the lowest ranked
counties are not consistent between the two methods for this domain. The BRIC derived index assigns
that spot to Somerset County, while the SVI derived method ranks Piscataquis County as the lowest
scoring.
Within the next domain, community populations, Cumberland, Penobscot, and York counties
claim the top three ranks for both indices, with Penobscot and York being second and third for the BRIC
method and holding the reverse spots for the SVI method. On the whole, southern and coastal
communities tend to rank higher for both methods, although Washington County, located on the coast,
ranks amongst the bottom five for both methods. The county ranked as having the lowest score in this
domain is Piscataquis for both indices.
The southern coastal counties of Cumberland, York, and Sagadahoc rank in the top three for the
economic and financial domain within both indices, although their order varies between the two. Within
the BRIC derived index, Cumberland is identified as the highest scoring county, followed by York and
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Table 2.3. Resilience Scores of Maine counties as generated through SVI calculation method

Androscoggin

Health
and
Wellbeing
5.53

3.87

6.67

1.93

2.87

20.9

Aroostook

5.60

2.13

3.47

1.40

2.60

15.2

Cumberland

12.3

6.47

8.07

4.07

3.40

34.3

Franklin

5.87

2.87

5.60

3.93

4.20

22.5

Hancock

10.1

4.00

5.60

5.07

4.13

28.9

Kennebec

8.60

4.20

6.73

3.07

3.47

26.1

Knox

8.40

3.20

6.60

3.87

2.73

24.8

Lincoln

6.33

2.67

5.67

4.93

2.33

21.9

Oxford

4.80

2.73

5.06

3.47

2.27

18.3

Penobscot

8.87

4.67

4.93

3.00

3.20

24.7

Piscataquis

3.60

0.600

2.46

1.73

2.33

10.7

Sagadahoc

6.07

3.80

8.13

3.47

1.73

23.2

Somerset

3.53

2.53

2.07

2.47

1.93

12.5

Waldo

5.00

3.07

5.46

4.20

3.53

21.3

Washington

4.27

2.00

2.06

2.00

4.13

14.5

York

9.07

5.13

8.46

5.47

2.20

30.3

County

Community
Populations

Economic and
Financial

Infrastructure

Environment

Resilience
Score

then Sagadahoc. For the SVI method, York ranks first and is followed by Sagadahoc in second place and
Cumberland in third. For the BRIC derived index, the next ranks in order are Knox, Androscoggin,
Kennebec, Franklin, and Lincoln, which each exist within close proximity within southern central or
southern coastal Maine. Hancock and Waldo County occupy ranks nine and ten, respectively, followed
by Penobscot county. Amongst the lowest ranking counties within the BRIC derived index, Washington
County is last amongst the counties. The remained of low-ranking counties occupy Maine’s northern
most regions. On the side of the SVI derived index, Androscoggin and Lincoln rank dually as number
four, followed by Franklin and Hancock. Waldo, Oxford, and Penobscot County occupy ranks six, seven,
and eight due to the occurrence of tied counties for ranks four and five. The bottom scoring county for
this domain within the SVI derived index is simultaneously Somerset and Washington County. The SVI
index similarly identifies northern border counties as earning low economic and financial scores.
The fourth domain is infrastructure. Both indices scored York County the highest, followed by Hancock
and then Lincoln. Discrepancies begin at rank four. Cumberland is the fourth highest ranking county
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within the BRIC derived index, where the position is held by Waldo County within the SVI derived index.
Cumberland county ranks as number five within the SVI derived index, whereas the BRIC method
instead lists Franklin County. For both indices, Androscoggin, Aroostook, and Piscataquis are the lowest
scoring counties within the infrastructure domain. High ranking counties are generally concentrated
within the southern and coastal regions, however notable exception exist, such as the low-scoring
Androscoggin County.
The final domain for the county index is environmental, which resulted in a spread of scores
most distinct from the previous domains. While southern counties once again tend to rank strongly
within both indices, Washington County additionally performed relatively strongly within this domain.
Within the SVI derived index, it is tied with Hancock County in second place. Franklin county received
the highest score within this domain. The BRIC derived index listed Washington County with the third
highest score, surpassed only by Franklin and Hancock County. The SVI derived index next ranks Waldo
County as third and Kennebec County as fourth. The BRIC derived index identifies Waldo as its fourth
highest ranked County followed by Cumberland County. The lowest ranking within the BRIC derived
index is York County, whereas the spot is held by Sagadahoc count within the SVI derived index. Figures
2.1-2.3 provides a visualization of county-scale resilience rankings across all domains.
Community Scale
The community scale index consists of two parts for each index. The first is an overall measure
of municipal level indicators which compares all incorporated communities within the state to each
other as defined at the county subdivision administrative level. The second part compares the
incorporated communities within each county in relation only to each other. Figure 2.4 represents these
indices visually. Box plots summarizing the statewide municipal indices for both the BRIC and SVI
methods are included in figures 2.5 and 2.6, respectively. Looking first to the statewide indices,
municipalities scoring as most resilient are typically clustered throughout the southern coastal region,
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Low Resilience Score

High Resilience Score

Low Resilience Score

High Resilience Score

Figure 2.1. Visual ranking of Maine county resilience. Maps A and B demonstrate the overall resilience
rankings for the BRIC and SVI Method. Maps C and D show resilience rankings within the Health and
Wellbeing domain
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Low Resilience Score

High Resilience Score

Low Resilience Score

High Resilience Score

Figure 2.2. Visual ranking of Maine county resilience. Maps E and F show resilience rankings within the
Community Populations domain in the BRIC and SVI Method. Maps G and H show resilience rankings
within the Economic and Financial domain
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Low Resilience Score

High Resilience Score

High Resilience Score

Low Resilience Score

Figure 2.3. Visual ranking of Maine county resilience. Maps I and J show resilience rankings within the
Infrastructure domain in the BRIC and SVI Method. Maps K and L show resilience rankings within the
Environmental domain
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Low Resilience Score

High Resilience Score

Figure 2.4. Municipality scale statewide index of Maine communities. Map A shows the results of the
BRIC derived index method and Map B shows that of the SVI derived method
particularly in the communities adjacent to Portland, Maine, the state’s most populous city. This
clustering of resilient communities proceeds northwards towards the state capital of Augusta. Other
notable regions of resilience cluster occurring around the city of Bangor within Penobscot County and
the town of Bar Harbor along the coast of Hancock County. Similar to trends seen within the countyscale domains, communities within coastal or southern regions of the state tend to perform better
overall within the rankings. Within the northern and central communities, a number of isolated
communities rank somewhat high compared to their neighbors, but do not tend to occur in clusters as is
witnessed in the southern and coastal areas.
Figure 2.7 illustrates the breakdown of resilience rankings amongst municipalities within each
county separately. Beginning with Androscoggin County, the community identified as being the most
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Figure 2.5. Summary of statewide BRIC derived index of municipal scale data by county

Figure 2.6. Summary of statewide SVI derived index of municipal scale data by county
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Figure 2.7. Inter-county municipal indices of resilience for Androscoggin, Aroostook, Cumberland, Franklin, Hancock, Kennebec, Knox, Lincoln,
Oxford, Penobscot, Piscataquis, Sagadahoc, Somerset, Waldo, Washington, and York Counties, in order. Counties are not to scale
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fig cont.
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fig cont.

Low Resilience Score

High Resilience Score
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resilient by both indices is Durham, ME, a community within the Lewiston-Auburn metropolitan area.
The community with the lowest resilience ranking was also identical between the two indices, being
Livermore, a small community located in the county’s far north. Within Aroostook County, municipalities
ranked highly within the resilience scoring included communities of notably small populations such as
Dyer Brook, New Limerick, and Hodgdon. Both indices marked Allagash, ME as the least resilient
community of Aroostook County. It occupies an especially isolated position within the northernmost
portion of the county. The BRIC derived index for Cumberland County identifies the coastal town of
Cape Elizabeth as the county’s most resilient community. The SVI derived index instead assigns this spot
to North Yarmouth, ME, which lies to the north of the county seat, Portland. Chebeague Island is ranked
as the least resilient county within the BRIC derived index. The SVI derived index instead ranks Harrison,
ME the lowest within the county. Franklin is another county where results between the SVI and BRIC
derived indices are not in alignment. For the BRIC derived method, Farmington, ME is ranked highest in
terms of resilience. The SVI derived index ranks Carrabassett Valley highest of the municipalities,
instead. Eustis, the county’s northern most incorporated community is ranked as least resilient by the
BRIC derived index. The town of Phillips is the least resilient community as ranked by the SVI derived
index.
Bar Harbor of Hancock County is ranked as the most resilient community within the SVI derived
index, whilst it is the second most resilient community within the BRIC derived index. The
BRIC derived index ranks Castine, ME as the counties most resilient. Both indices identify Eastbrook, a
centrally located community, as the least resilient. In Kennebec County, Manchester, ME, a community
directly west of the state capital, Augusta, ME, is ranked as the most resilient by the BRIC derived index.
West Gardiner, the community directly to the south of Manchester, is listed as the most resilient by the
SVI derived index, instead. Clinton, ME, is ranked lowest for both Indices in the county of Kennebec. For
Knox County, both indices aligned on both the most and least resilient communities. The highest ranked
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community in the county was Hope, ME, while the lowest ranked is the Town of Washington to the far
west.
Newcastle is ranked as the most resilient by both indices, while Boothbay Harbor is ranked last.
For Oxford County, both indices ranked Hebron, a town within the Lewiston-Auburn metropolitan area
as the most resilient. The two indices did not align on the least resilient communities, however. For the
BRIC derived index, the least resilient county is listed as Newry, ME. Within the SVI derived index, it is
Andover. Both indices rank Hermon, ME, as Penobscot County’s most resilient community. It is directly
west of the county’s most populous city, Bangor. The indices align once again when identifying the least
resilient community of Penobscot county, Springfield. For Piscataquis County, the BRIC derived index
ranks Bowerbank as the most resilient community. The SVI derived index instead grants the highest rank
to Dover-Foxcroft. Both indices list the community of Wellington as the least most resilient of the
county. In Sagadahoc County, the BRIC derived index ranks Topsham, ME, the highest in terms of
resilience. The SVI derived index ranks the island town of Arrowsic first. The BRIC derived index ranks
the town of Bath.
The two indices do not identify the same community as being most resilient within Somerset
County. The BRIC derived index’s most resilient community is Smithfield, while the SVI method resulted
in Norridgewock being ranked highest. The community of Moscow is ranked lowest within both indices,
however. When scoring the communities of Waldo County, the BRIC derived index ranked Lincolnville as
most resilient. The SVI derived index instead ranked Newport, ME, highest. Both indices assigned the
community of Burnham the lowest resilience score. Within the next County, Washington, the small town
of Northfield is listed as most resilient by both indices. They additionally rank the northern community
of Danforth as least resilient. Finally, in York County, both indices ranked South Berwick as the most
resilient community and the Town of Cornish as the least. Figure 2.5 visualizes all county indices.
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Discussion and Conclusion
Resilience is closely tied to both access to resources and the ability to mobilize them in times of
need. Based on the indices produced in this paper, resilience in Maine is concentrated in regions of
greater economic activity and human settlement. Counties ranking highly in terms of resilience included
the southern coastal counties of York and Cumberland, the down east coastal county of Hancock, the
southern-central counties of Franklin and Kennebec, and the central county of Penobscot. Counties
which consistently performed well across both indexing methods tended to be those hosting Maine’s
largest metropolitan centers such as Portland, South Portland, and Bangor, and Augusta. However, the
mere presence of dense population regions did not alone ensure top placement amongst the state’s
most resilient counties. Androscoggin County, home to the second largest city in Maine, Lewiston, is
only the 11th most resilient county out of 16 according to both indices. Given that overall resilience
scores are generated in consideration of county characteristics beyond economic performance, a low
ranking of populous counties is entirely possible should access to enriching services, natural capital, or
modern amenities be proportionately low in relation to population size and in reference to other
counties in the state.
In utilizing two different index calculation methods for the same sets of data, it is possible to
observe the potential for variation within the final rankings, especially at the municipality scale. Fewer
data points were available to include within the municipal indices and data entries were occasionally
missing for individual county subdivisions. The SVI derived calculation method relies on the summing of
ranks which may render it more sensitive to distortions caused by outliers or missing data. Beyond this,
the variability of ranking between two commonly employed calculation methods affirms that efforts to
quantify abstract concepts such as resilience are dependent upon the quality of the dataset used and
the sensitivity of the ordering process employed by a give calculation formula. However, this does not
nullify the potential usefulness of either index. Especially at the county scale, variations between
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rankings tended to be minute. As such, recognizing the generalized placement of counties within the
ranking still reveals their performance within a domain. Counties ranking highly in one index do not
typically occupy the bottom positions within the other. The generalized consensus also manifested
within the municipal scale indices, sensitivity to missing data notwithstanding.
Indicators utilized in the construction of these indices are not constrained to a single point in
time, and instead are collected from various years due to the availability of data across multiple sources.
Although some data sources track metrics continuously, others are only available within reports or
datasets released for a particular year alone. Additionally, for data derived from sources such as the US
Census, the release of data from annually measured American Community Survey may lag behind the
current year. As a result, these indices serve only as an aggregation of time periods. Changes in
resilience status over time is not recorded in this paper but may represent a valuable avenue of
investigation for future research. Resilience exists as a dynamic process which is, as theorized by Emery
and Flora (2006) one that has the capacity to be self-perpetuating overtime. Indices such as those
produced here, however, only have the capacity to measure resilience in relation to the counties or
communities included in the survey. Local scale improvements or declines in resilience may be obscured
if neighboring regions experience comparable growth or declines. Additionally, although indices such as
these may inform something as to the performance of a community following a disturbance event, they
cannot reveal the actual likelihood of certain risks manifesting. Some regions by virtue of geography,
location, social and cultural influences, and external linkages will endure shocks more frequently than
others, which has implications for the long-term capacity to maintain resilience.
With the limitations of these results understood, it is possible to next identify what the specific
use resilience indices such as these may serve. Policy makers and local decision makers alike are best
benefited from resilience indices when they are applied as a preliminary point of reference for future
action. Overall measures of resilience show which communities are likely to have already established
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“bottom-up” adaptation strategies in place to manage times of hardship. Those communities and
counties ranking poorly may be better understood through the use of the domain specific indices. Areas
of weakness may be selectively targeted to improvement, funding, outreach, and development.
Partnerships with specializing agencies, nonprofits, and philanthropic organizations may be sought to
supply insights currently lacking within the local population. Furthermore, the use of domains highlights
the strengths of a community and county which are available and may be directed to encourage genesis
of new community assets. Given that any index of resilience includes only a limited set of data, future
local-scale applications of these methodologies must be coupled with efforts to confirm the true quality
and quantity of community capitals present in a target location. In this way, the credibility of indices
such as these may be either demonstrated or refuted, and the true, realized needs of the community
can be addressed successfully.
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CHAPTER 3
EVALUATION OF MAINE RESIDENT PERCEPTIONS ON COMMUNITY RESILIENCE, CONSERVATION, AND
NATURAL RESOURCE INDUSTRIES
Abstract
Maine faces a period of socio-economic transition as it contends with a shift in natural resource
utilization. From the declining contribution of natural resource industries to the rise of
conservation lands, the state’s relationship with its natural capital is increasingly influenced by a
multitude of factors. Meanwhile, Maine’s rural communities may struggle to adapt. In order to
gain better insight, a statewide web-based survey was used to collect data on perceptions of community
resilience, natural resource industries, and conservation. Analysis revealed divergences largely
based on demographic characteristics. Politically conservative respondents expressed a belief that their
communities are resilient but are concerned that conservation lands reduce economic
productivity. Rural residents tend to believe natural resource industries remain important but do
not perceive their communities to be economically diverse. Respondents in urban areas instead perceive
a lack of social cohesion and trustworthiness of local elected leadership. Communities across the state
contend with a diverse array of vulnerabilities for which no single resilience building solution will suffice.
Introduction
Maine Communities and Natural Resource Industries
Maine currently occupies a period of transition. Its largely rural makeup contributes to a
continued reliance on natural resource industries even as global shifts in markets and the environment
threaten the longevity of resource-based economies. Historically, Maine’s forests, covering roughly 90%
of all land area, have furnished the keystone timber and paper industries of its rural communities
(Ferguson and Longwood 1960; McWilliams et al. 2005). In recent decades, forest-based industries
across the United States have experienced increased sensitivity to volatility as technology, demand, and
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global competition pressure US producers (Keegan et al. 2011). With the advent of the digital age,
electronic marketing and communication replaced traditional print media (Hujala et al. 2013).
Simultaneously, competition in pulp and paper arose internationally in South and Latin America as well
as Asia (Hujala et al. 2013). Although paper and paperboard production rose 139% between 2000 and
2019 alongside a surging global demand for packaging and sanitation products, the contribution of
paper-based products to the US economy continued its decades-long trend of decline (Brandeis & Guo
2016; FAO 2020). Domestically, demand has either waned outright or shifted towards a preference for
recovered paper (Hujala et al. 2013).These trends are reflected in Maine especially, following the closure
of half of all paper mills between 2012 and 2017 (Crandall, Anderson, and Rubin 2017). This dramatic
shrinkage of the state’s forest products industry is only the most recent of industry contractions as
overhauls in the management of Maine’s forests have continued since the spruce budworm outbreak of
the 1970s (Correia 2010). The forest product industry’s response to the epidemic entailed extensive
clearcutting across the state, but in turn spurred controversy over the implications of extensive
forestland liquidation to conservation efforts (Acheson 2000; Correia 2010). State legislative actions
soon followed in order to define new priorities for Maine’s forests in the wake of major land sales as
timberlands were split and sold as parcels amongst a variety of buyers. Specifically, the Land for Maine’s
Future Program in 1987 and the Forest Practices Act of 1989, which respectively aimed to incentivize
and more strictly regulate forest management practices, encouraged the proliferation of conservation
easements. In the years since, conservation lands have expanded from only 5% of total land area in 1987
to nearly 20% in 2014 (Banks et al. 2019; Cronan et al. 2010; Schlawin and Cutko 2014).
The trends of the last century reshaped the character of Maine’s forests and economy and set
pulp and paper back as a major state contributor. However, more recent losses of pulp and paper
processing facilities have not translated into a substantial loss to the total state economy, with the
closure of seven Maine paper mills amounting to only a 0.5% loss of state GDP (Crandall, Anderson, and
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Rubin 2017). At the local scale, however, these closures represent significant burdens to rural
livelihoods. With less than 40% of Maine’s population living within urban areas, the impacts are
potentially wide-reaching (US Census 2020). Rural communities may experience economic dependence
on natural resource industries due to their propensity to supply higher wages relative to service sector
jobs while simultaneously promoting underinvestment in education and skill building amongst the
working class according to the theory of rational underinvestment (Freudenburg and Gramling 1994;
Johnson and Stallmann 1994). Natural resource industries, subject to market and environmental factors
outside of direct human control, tend already to be volatile by nature even in the absence of major
global-scale events (Gamu, Billon, and Spiegel 2015; Slack and Jensen 2004). As a result, communities
reliant upon them experience persistent states of uncertainty, inhibiting the ability to respond
appropriately to challenges (Johnson and Stallmann 1994).
However, there are instances of transformability demonstrated within Maine. Those
communities which have rallied themselves tend to either transition away from natural resource
industries or seek out alternative markets to help boost failing sectors. Where transitions away have
occurred, service and tourism sector jobs frequently appear in their place (Breece 2016; Palmer et al.
2009). Resultingly, Maine contains a mosaic of communities of varying development patterns.
Irregularity in response is likely attributable to features unique to each community that allow them to
mobilize assets and mitigate risks. The capacity for a community to respond and adapt is often examined
through the framework of resilience. Identification of features which promote resilience or increase
susceptibility to harm is essential for understanding actionability.
Overview of Resilience
Communities harboring social and institutional inhibitors to adversity preparedness are
especially vulnerable to shocks. The exact degree of vulnerability is determined by the inherent
sensitivity of the system to harm (Cutter et al. 2014). In recent years, interest in the resilience of
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communities has grown following divergent responses to hardship such as economic downturn, natural
disaster, and social-political shifts (Berkes and Ross 2013; Cutter et al. 2008; Cutter et al. 2014; Cavaye
and Ross 2019). Resilience has been conceptualized within various frameworks as an embedded feature
of a system which enables adaptation and recoverability in the post-disturbance environment or as the
adaptive process which manifests in response to the exposure event (Holling 1973; Adger 2000; Nguyen
and Akerar 2020). Community resilience emphasizes the identification of vulnerabilities deriving from
both internal and external influences and the features of a community which mitigate them, such as
social cohesion, economic development trajectory, and capital management (Ngyuen and Akerar 2020;
Norris et al. 2008). Magis (2010) broadly identifies eight domains which characterize the community
capacities and assets which collectively promote the resilience building process. These include the
presence of community resources, the ability to develop resources, the engagement and application of
resources, the presence or emergence of active agents within the community’s social or organizational
infrastructure, collective action allowing for self-organization, strategic action addressing stressors or
vulnerability to stressors, equity, and impact (Magis 2010).
A community hosting these domains is positioned to adapt more quickly and more substantially
to stressor events, but inevitably remains unable to control all conditions which may emerge to
challenge the system (Berkes and Ross 2013). Uncertainty remains a key driver of vulnerability. As such,
discourse on resilience has uncovered a notable distinction regarding the character of community
preparedness and resilience. Folke et al. (2010) describe the division between specified and general
resilience within social-ecological frameworks and their likely outcomes in the face of uncertainty.
Specified resilience emerged as a response to the framing question posed by Carpenter et al. (2001),
which asks “resilience of what, to what?”. Phrased differently, this line of reasoning asks one to consider
both the system of interest and the specific shock which has emerged to disrupt the equilibrium. Within
the context of a community setting, specified resilience, defined as adaptability to expected and typical
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shocks, involves strategies to mitigate risks which are plainly identifiable or frequently experienced.
Monitoring of hazards, implementation of early warning systems and communication networks,
protection of key infrastructure, and disaster response training are examples of how communities and
their surrounding regions may prepare themselves for anticipated hazards (Carpenter et al. 2012).
Communities with financial resources and proactive development plans build resilience in the face of
future shocks by anticipating their effects and adapting the system to accommodate. It is important to
note, however, that- this method of resilience building is not without shortcomings.
Specified resilience building may be a less effective safeguard against future uncertainty and
unanticipated shocks. In fact, a system may inadvertently overcorrect in response to frequent or easily
identifiable stressors and lessen its ability to respond to those which are rare (Cifdaloz et al. 2010; Folke
et al. 2010). Prevention of this fragility entails a reassessment of the goals associated with resilience
building and a movement towards general resilience. As opposed to the more context-specific approach
of specified resilience, general resilience does not attempt to identify the so-called weak link within a
system or anticipate certain risks. Instead, general resilience is a response to any and all forms of
uncertainty (Folke et al. 2010; Carpenter et al. 2012). General resilience, being a capacity to respond to
the novel and unforeseen, is more challenging to plan for and deliver given its system-wide scope.
Carpenter et al. (2012) describe conditions which contribute to general resilience. These include the
capacity for diverse responses, modularity of the system to prevent the spread of impacts, openness
among interconnected networks and economies, the ability to recover lost system components through
reserves, adequate feedback from decision-making and transactions, cross-scale linkages within nested
systems of governance, monitoring of variables, effective leadership, and trust amongst collaborative
parties (Carpenter et al. 2012). Hosting these conditions improves response effectiveness and mitigates
the initial risk of irrational or inconsistent decision-making in the post-shock environment (Carpenter et
al. 2012).
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To date, the majority of community resilience research has emphasized the impact of disaster,
thus shaping its conceptualization around disaster events and the response to them (Matarrita-Cascante
et al. 2017; Wilson 2012; Cutter et al. 2010). In alignment with general resilience, other stressors are
now studied in economic and social contexts. The operational scale of resilience research has also
narrowed. Formerly, resilience research frequently utilized a “top-down” viewpoint that emphasized
extra-local planning and resource distribution (Matarrita-Cascante et al. 2017; Rappaport et al. 2018). To
better assess resilience of small, isolated populations, “bottom-up” strategies are employed to capture
responses contingent upon realized inaccessibility of external aid and resources (Matarrita-Cascante et
al. 2017).
Modifications to the community resilience framework emerged to denote the interplay between a
generalized suite of stressors and a more location-specific array of response indicators. The effect of
events such as boom-bust cycles typical of extractive industries, globalization, and recession are
increasingly examined within rural contexts (Matarrita-Cascante and Trejos 2013; Matarrita-Cascante et
al. 2017). The features which facilitate community function and the stressor events that disrupt it
require an interdisciplinary lens to grasp fully (Rappaport et al. 2018).
Research Questions
Specific to Maine, perceptions of community resilience are necessary indicators of the ongoing
impacts generated by statewide and local changes. To date, the impressions of these changes held by
residents are largely unexamined within the body of literature. Examining how community residents
judge risks and the preparedness of their communities to manage changes may reveal forces that shape
the state at the local level. Such data may address quality of life concerns and strategies for adaptability.
Furthermore, although drawing from a Maine-based sample, the community conditions at work are
thought to be present within rural communities across the United States. To that end, this research
explores resident perceptions of their communities’ resilience as well as their opinions on socio-
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economic capital access, natural resource industries, and the impacts of conservation land designations
on local economies and natural amenities. Responses may be influenced by a perceived presence of
economic security, cultural unity, or from past experiences with local stressor events.
Factors which influence respondent impressions of their community are also of interest. As
such, this paper investigates whether or not demographic characteristics such as age, gender, income,
educational level, political ideology, and urban or rural dwelling influence responses. To investigate
these points of interest, this paper addresses the following research questions:
1. What impact do regional and demographic characteristics have on Maine resident perceptions
of community resilience?
2. What do Maine residents identify as their most valuable local resources and capitals?
3. What factors represent barriers to community development, wellbeing, and resilience according
to Maine residents?
4. Does the method of index calculation influence the final scoring of county or community
resilience?
Materials and Methods
Survey Design
The research questions established for this paper pertain to views, values, and opinions held by
persons of various backgrounds living throughout Maine. As such, a statewide survey is a suitable
mechanism for eliciting data from a wide range of participants. A web survey was designed to collect
opinion data from persons above the age of 18 residing within the state of Maine. The questionnaire
consisted of Likert-scale style statements divided amongst several development topics. Respondents
indicated the extent of their agreement within a range of options from “strongly disagree” (-2) to
“strongly agree” (2). The first section on community vulnerability and resilience consisted of fourteen
statements on the general ability of communities to adapt to stressors, as well as perceived capacity for
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future adaptation. The following section pertained to community resources and capital. This portion of
the questionnaire included fifteen statements gauging perceptions of agency in managing capital assets
as described within the community capitals framework (Flora et al. 2005). The statements asked
respondents to consider the economic performance and diversity of their communities, the reliability of
local government, and the ability of community members to cooperate and support each other.
The third section covered natural resource industries and contained fifteen statements on how
natural resource industries contributed economically and culturally to respondents’ communities. This
section also asked respondents to evaluate the status of natural resource industries, whether or not
they remained important job creators and community fixtures, and if transitioning away from them
would be of benefit. The fourth section of the questionnaire included eleven questions pertaining to
land management, the importance of conservation, potential tradeoffs associated with conserved lands,
and the role of landowners in matters of stewardship.
Respondents provided demographic data which included factors such as age, gender, zip code,
political ideology, income level, and education. Age classifications included 18-34, 35-54, and 55 or
older. For political ideology, the groups are conservative, moderate, and liberal. Next, the income
groupings are $39,999 or less, $40,000-$69,999, and $70,000 or more. Education groupings include High
school or less, some college or associate degree, and 4-year degree or higher. Prior to distribution, all
questions received institutional review board approval.
Survey Distribution
The Qualtrics online panel service was used to reach a sample of 502 respondents from across
the state of Maine. The Qualtrics service randomly distributed the survey to its own exclusive pool of
available respondents. Qualtrics respondents are enlisted to from website intercepts, member referrals,
targeted email lists, customer loyalty web portals, permission-based networks, gaming sites, and social
media. Our approach to using the Qualtrics panel for a general perception survey is not unique,
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particularly during the Covid-19 pandemic (Landry et al. 2021). Prior to participation in the online panel
service, the names, addresses, and dates of birth of these respondents are validated through third-party
verification measures. For this survey, in order to ensure that only residents of Maine participate in the
study, potential respondents first indicated their state of residence through a screening question. Only
those self-identifying as Maine residents could access the body of questions.
Online web panels provide certain advantages and disadvantages over traditional mail-based
surveys, including cost reduction and rapid access to recorded data, but diminished response rates and
increased incidences of incomplete questionnaires (Couper and Miller 2008). To diminish the potential
likelihood of these shortcomings, the Qualtrics service offers compensation to those who complete the
survey and answer a requisite number of questions. Respondents who completed the survey in
exceptionally low amounts of time, or who provided the same response to every Likert-scale statement
were flagged as low quality. Amongst those responses deemed to be of adequate quality, stratification
of the sample is organized by geography, education, and race in order to capture potential differences in
perspective present across subsections of the population. Data collection spanned July 2020 to August
2020. Partial responses to the questionnaire form are not recorded and the exact number of invitations
delivered to eligible respondents is not reported by the panel. However, Qualtrics reports a mean
response rate of 8.5%.
Data Analysis
We utilized Kruskal-Wallis tests in SPSS to detect differences in response for different
demographic groups. Tests indicating that at least two groups differed significantly from each other
were followed by subsequent post-hoc tests to parse specific differences. Bonferroni corrections
addressed the likelihood of Type I error. In the event that only two groups existed for comparison, as
was the case with the gender category, a Mann-Whitney U test was performed instead.
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Results
Overview of Respondent Sample
The questionnaire returned a total of 502 responses from Maine residents distributed across the state
(Figure 3.1). This sample was drawn from the Qualtrics service pool of respondent candidates selfidentifying as Maine residents above the age of 18. As such, it is necessary to note that this sample is
representative of the respondent population recruited by the service. A summary of sample
demographic characteristics is provided in Table 3.1 alongside a comparison to statewide demographics
in order to demonstrate similarities between the sample and the total state population. The margin of
error calculated for this sample is approximately 4%. Certain respondent characteristics had associations
with other demographic features. A small association between rural or urban residence and political
ideology existed within the sample (χ2(2) = 6.376, p = 0.041) (Cramer’s V = 0.118). Those living within
rural settings had a small association with conservative ideology (adj. residual = 2.3). A small association
was also found to exist between respondent age and political ideology (χ2(2) = 16.280, p = 0.003)
(Cramer’s V = 0.134). Younger respondents tended to identify more with liberal ideology (adj. residual =
3.7).
Respondent Impressions of Community Resilience
Respondents differed in their perceptions of their community’s resilience across a number of
demographic factors. All values refer to mean ranks unless stated otherwise. When asked to agree or
disagree with the statement “my community is resilient”, responses amongst groupings of
“conservative”, “moderate”, and “liberal”, differed when evaluating the mean ranks of CWWS scores
(χ2(2) = 10.264, p = 0.006). Subsequent pairwise comparisons utilizing the Dunn (1964) procedure
revealed a significant difference between the conservative (252.61) and moderate (210.31) groups (p =
0.005).
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Figure 3.1. Overview of study area. The distribution of respondent locations is provided

When considering whether or not a respondent’s community was adaptable, differences existed
amongst political ideology groups (χ2(2) = 10.806, p = 0.005). Post hoc tests indicate that liberal (205.47)
respondents do not agree as frequently that their communities are adaptable compared to conservative
respondents (253.75) (p = 0.004).
Next, respondents considered if their communities are capable of resolving their own local
problems (χ2(2) = 11.150, p = 0.004). Conservative respondents (256.06) signaled stronger agreement
with the statement over moderate (222.02) (p = 0.036) and liberal (207.25) (p = 0.004) respondents.
Furthermore, when asked whether their communities are prepared to face future hardship,
conservative respondents differed from those identifying as moderate and liberal (χ2(2) = 16.765, p =
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Table 3.1. Summary of survey sample and Maine demographic characteristics
Survey Respondents (n =
Maine
Demographic
502)
Population*
Median age
35-44
44.7
Median personal income range
<$20,000
$32,647
Median length of residence in community
10-19 years
n/a
Population female (%)
50.3%
51.0%
Education: high school graduate or higher (%)
94.3%
92.6%
Education: bachelor's degree or higher (%)
25.4%
31.8%
Labor force participation (%)
47.2%
62.8%
Unemployed (%)
9.0%
7.2%
Rural population (%)
49.4%
40.5%
Political ideology: conservative
30.2%
27.8%
Political ideology: liberal
26.0%
36.4%
Geography: Southern Maine (%)
34.0%
39.7%
Geography: Central Maine (%)
33.8%
30.0%
*Sources: US Census Bureau; US Bureau of Labor Statistics; USDA Economic Research Service; Maine
Bureau of Corporations, Elections & Commissions
0.000), with conservatives (260.85) agreeing with the statement more so than moderate (219.92) and
liberal respondents (201.22) (p = 0.007, 0.000). Differences in perception exist amongst those reporting
their highest level of education as “high school or less”, “some college or associate degree”, and “4-year
degree or higher” (χ2(2) = 6.204, p = 0.041). Respondents within the high school or less group (231.01)
differed from those having a four-year degree or above (266.92) when asked to rate their agreement
with the statement that their community is resilient. Residents with a 4-year degree or greater were
more likely to agree (p = 0.041).
Difference amongst age groups emerged. When evaluating community resilience, differences emerged
amongst all three age groups (χ2(2) = 6.802, p = 0.017). The respondents of the “18-34” group (229.32)
differed from those of the “55 or older” group (269.03) (p = 0.019). Younger respondents less readily
agreed that their community is resilient. Respondent income was observed to be another variable
influencing the perceptions of community resilience. Respondents earning $39,999 or less, between
$40,000 and $69,999, and $70,000 or above differed (χ2(2) = 12.403, p = 0.002). Those earning more
than $70,000 (264.90) agreed more that their community is resilient as compared to those earning less
than $40,000 (214.99) (p = 0.001).
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Community Resources
Responses to the statement “My community is economically diverse” varied between groups.
Respondents within rural communities differed from those living in urban areas (U = 24,853.5, z = 3.507, p = 0.000). The median reported response of rural residents was 0, while the median of the urban
group was 1. This result indicates that urban respondents more regularly agree that their communities
are economically diverse. Urban and rural respondents also tended to differ when asked if their
communities are able to attract new business (U = 36,127.0, z = -2.757, p = 0.000). Urban respondents
more widely agreed with the statement.
Urban and rural respondents differed in response for statements involving their communities’
leadership. Rural respondents are more likely to agree that their local representatives are trustworthy as
compared to urban counterparts (U = 25,580.5, z = -3.747, p = 0.006).
A difference in perspective on the trustworthiness of local government was also detected between
respondents within different education and income groups. Respondents with a 4-year degree or higher
differed from both other groups (χ2(2) = 15.978, p = 0.000). Respondents with higher levels of education
(284.48) are more likely to agree with the question statement (p = 0.001; 0.001). Those respondents
whose highest level of education was high school or less (231.55) did not differ significantly in opinion
from those with either an associate degree or some college completed (226.84). Additionally, the 4-year
degree or higher group differed significantly from both other education groups in reference to a
statement asserting that local elected officials act in the best interests of their communities (χ2(2) =
9.343, p = 0.009). Those with the highest level of education (278.32) more readily agree with the
statement as opposed to the high school or less group (238.40) and the some college or associate
degree group (228.98). (p = 0.022; 0.008).
Amongst the income groups, respondents earning $39,999 or less differed significantly from
those earning above $70,000 in regard to the perceived trustworthiness of leaders (χ2(2) = 11.870, p =
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0.003). Residents in the lowest income tier (214.18) are less likely to agree that their community’s
leaders are trustworthy than those in the highest income tier (263.7) (p = 0.002).
Respondents also indicated their impressions of their community’s social capital. The opinion of
liberal respondents (206.02) differed significantly from that of conservative respondents (243.75) when
considering if they believe members of their community support each other (χ2(2) = 6.274, p = 0.043).
Liberal respondents are less likely to agree that this is the case (p = 0.037). A significant difference was
also detected for this statement when comparing those from the rural and urban groups (U = 26,452.0, z
= -2.859, p = 0.004). The median for both groups was 1, whereas the rank mean of the rural group was
calculated as 265.03 and that of the urban group was 231.31. The rural group is more likely to express
agreement with the idea that their community members support one another.
When presented with the statement “my community has a unique local culture”, responses
differed amongst political groups (χ2(2) = 8.238, p = 0.016). Conservative (243.77) and liberal
respondents (199.20) differed in outlook, with conservatives tending to more frequently believe that
their community’s culture is unique (p = 0.012). Opinions on this subject also diverged between male
(258.21) and female (228.10) respondents (U = 33,050.0, z = 2.485, p = 0.013). Ranked means suggest a
greater tendency amongst male respondents to believe their communities’ cultures are unique as
opposed to female.
Natural Resource Industries
Rural (254.86) respondents agreed with a statement asserting that natural resource industries
are important to their local communities over urban respondents (226.49) (U = 25,391.5, z = -2.35, p =
0.016). For both groups, the median score was 1. Rural respondents (257.09) also showed more
frequent agreement with the idea that natural resource industries will continue to play an important
future role in their communities (230.25) (U = 26,259.5, z = -2.247, p = 0.025).
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Another factor impacting interpretation of the role of natural resource industries is gender. Female
respondents (252.89), as opposed to male respondents (225.05) agreed more readily that natural
resource industries are important to their communities (U = 25,120.5, z = -2.315, p = 0.021). Female
(254.07) and male (228.51) respondents also differed in regard to the future importance of these
industries (U = 25,953.5, z = -2.149, p = 0.032). When asked to consider if communities should transition
away from natural resource industries, male (249.31) respondents agreed more often than female
respondents (218.75) (U = 30,828.5, z = 2.542, p = 0.011). The median score for female respondents was
-1, whereas it was 0 for males.
Conservative respondents (242.84), when compared to liberal respondents (201.82), differed in
opinion when asked to consider whether natural resource industries are a reliable source of jobs in their
communities (χ2(2) = 7.705, p = 0.021). Conservative respondents tended to agree with this idea more
consistently (p = 0.024). Conservative respondents (247.35) differed significantly from both other
political ideology groups when asked to consider their attachment to their local natural resource
industries (χ2(2) = 14.184, p = 0.001). Both moderate (206.17) and liberal (194.51) respondents less
readily indicated a strong sense of attachment (p = 0.007; 0.002).
Amongst respondents of different education groups, those having received four-year degrees or
higher differed significantly from those having received a high school education or less when considering
whether communities should transition away from natural resource industries (χ2(2) = 7.013, p = 0.030).
The respondents in the four-year degree or above group (259.89) more typically agreed with this
sentiment as compared to those having received less education (229.49) (p = 0.024). Additional
differences of opinion were detected amongst age groups when respondents considered whether
natural resource industries should be transitioned away from χ2(2) = 18.711, p = 0.000). This idea is
most strongly supported by those between the ages of 18-34 (270.54). Responses of this group differed
from both those between the ages of 35-54 (232.08) and those over the age of 55 (206.27) (p = 0.027;
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0.000). Curiously, those between the ages of 18-34 differed significantly in opinion from those
respondents aged 55 or older when presented with a statement claiming that young persons within
their communities are interested in pursuing careers in natural resources (χ2(2) = 8.039, p = 0.018). The
youngest cohort of respondents (257.21) tended to agree more regularly with the sentiment than those
within the oldest cohort (215.88) (p = 0.014).
Conservation Within Maine
Different age groups held different opinions on whether conservation of Maine’s natural
resources was important (χ2(2) = 8.852, p = 0.012). Those between the ages of 18-34 (229.17) differed
significantly from those aged 55 or older (270.93). Respondents belonging to the oldest cohort tended
to agree more with the statement than those of the youngest (p = 0.010). Respondents above the age of
55 (211.60) also differed from those between the ages of 35-54 (259.58) in regard to the potential
economic impacts of conservation land designations ((χ2(2) = 11.577, p = 0.003). Respondents within the
55 or older age group did not as readily agree that conservation land designations reduce the economic
productivity of their communities (p = 0.003).
Of note are differences in opinion on the effect of conservation lands on natural resource
industries themselves. Differences exist amongst those with four-year degrees or higher (268.80) and
those who belonged to either the high school education or less group (231.18) or the some college or
associate degree group (213.48) (χ2(2) = 12.371, p = 0.002). Those of the 4-year degree group tended to
agree that conservation land designations do not impair natural resource industries relative to both
other groups (p = 0.031; 0.002).
Political ideology consistently appeared as a factor influencing perceptions of topics relating to
conservation within Maine. In the case of respondents’ general impression on the importance of
conservation within the state, liberal respondents (258.62) were found to differ significantly from both
the moderate (220.58) and conservative (208.77) groups (χ2(2) = 12.620, p = 0.002). Liberal respondents
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were more likely to believe that conservation is important than both other groups (p = 0.015; 0.002).
Conservative and moderate respondents did not differ significantly from each other in this scenario.
Political ideology groups also differed when asked to agree or disagree with the statement that
conservation land designations reduce their communities’ economic productivity (χ2(2) = 22.864, p =
0.000). Liberal respondents (176.14) were not as likely to agree with this suggestion as those identifying
as moderate (227.15) and conservative (249.05) (P = 0.001; 0.000).
Conservative (196.16) and liberal (258.04) respondents then differed on whether conservation
lands within the state of Maine ought to be expanded (χ2(2) = 15.949, p = 0.000). Liberal respondents
tended to favor this idea (p = 0.000). Liberal (245.42). Conservative (208.38) responses differed also on
whether conservation lands provided noneconomic benefits to their communities (χ2(2) = 6.319, p =
0.042). Liberal respondents tended to agree that these benefits existed more so than their conservative
counterparts (p =0.05). One final divergence in perspective was detected when respondents were asked
to consider whether or not the conservation of ecosystems should be a priority for Maine (χ2(2) =
30.725, p = 0.000). All three political groups differed from each other in terms of response. Liberal
respondents (270.29) tended to support conservation priorities more than both moderate (224.50) and
conservative (186.14) respondents (p = 0.003; 0.000). Moderate respondents more likely to agree than
conservatives (p = 0.013).
When asked to consider if access to the outdoors had improved respondent ability to cope with
the Covid-19 pandemic, age influenced response (χ2(2) = 6.802, p = 0.033). The 55 or older group
(263.18) differed from the 34-54 group (225.61), with the older respondents indicating greater overall
agreement with the presented statement (p = 0.029). Rural and urban residents also differed (U =
24.853.5, z = -3.507, p = 0.000). Rural respondents (266.87) reported more readily that outdoor access
improved their coping ability over urban respondents (224.81). The overall median for this statement
was 1, indicating that respondents on the whole agree that access to the outdoors is an asset to them
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during an ongoing contemporary stressor. The full results of the Kruskal-Wallis and Mann-Whitney U
tests are included in Table 3.2.
Discussion
The results of this research reveal a divide amongst Maine residents in terms of their
relationships to their communities. Rural respondents’ perceptions of community functionality tended
to imply a sense of comradery amongst residents as well as accessibility to local elected officials. In
essence, rural residents appeared to signal a sense of security in their social and political capital. As
discussed by Carpenter et al. (2012), trustworthiness and effective leadership are crucial conditions for
general resilience. Meanwhile, urban residents tended to more favorably regard their community’s
ability to attract new businesses and maintain economic diversity. Conversely, their reported faith in the
trustworthiness of local representatives or the tendency of their communities’ residents to collaborate
in times of hardship was less pronounced. Norris et al. (2008) remark that community resilience is
maintained through adaptive capacities relating to key community functions such as economic
development and social support. Urban respondents report confidence in the former but not the latter.
It is apparent that urban respondents identify the strengths of their community to be economic in
nature while weakness are present within social bonding and local leadership. Meanwhile, the inverse
was found for rural locations.
Respondent perceptions of community capital access reflect, in part, political ideology.
Conservative respondents expressed that their communities are more able to cope with hardship than
liberal counterparts. Conservatives also believed that their communities possessed a unique local
culture and a more supportive population. This, coupled with conservative respondents’ belief that their
community members are self-sufficient, suggests they view individual independence and magnanimity
as valuable community assets. Active agents within a community who emerge to direct and coordinate
efforts in times of hardship are advantageous towards resilience as stated by Magis (2010).
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Table 3.2. Results of analysis for Mann-Whitney U tests and Kruskal-Wallis post hoc tests for survey response data
Community Vulnerability and Resilience
Geography

Statement

Urban

my community is resilient

224.81

U/χ2
My community is adaptable

Rural

Conservative

266.87

252.61**

24,853.50
244.61

U/χ2
My community can resolve its own local problems

Political Ideology

254.41

253.75**

U/χ2

260.45

Liberal

High
School
or Less

Some
College

4-yr
Degree
+

210.31**

221.52

231.01*

248.52

266.92*

223.65

220.02*

28,542.00

11.15

Geography

Political Ideology

Below
$40K

214.99**
*

6.204

$4070k

237.74

Age

$70k
and
Above
264.9**
*

18-34

229.32*

12.403

205.47*
*

222.36**

10.806
256.06**

Income

Moderate

10.264

26,763.00
239.76

Education

35-54

239.75

55 or
older

269.03*

8.149

2.332

229.87
*
12.129

270.81*
*

0.03

4.929

4.505

Education

Income

Age

5.061

207.25*
*

Community Resources and Capital

Statement

My community is economically diverse
U/χ2
My community is able to attract new business

Urban

Rural

258.18*

U/χ2
My community's leaders are trustworthy

227.73**

My community’s leaders act in the best interest of its people
U/χ2
Members of my community support each other
U/χ2
My community has a unique local culture
U/χ2

Some
College

4-yr
Degree
+

Below
$40K

0.003

2.964

$4070k

$70k
and
Above

18-34

263.34**

231.55*
*
3.452
246.03*

212.88*

222.6

238.4**

6.034
265.03

237.92

0.723

4.064

261.02**

243.75*

26,452.00
250.97

High
School
or Less

226.49

25,730
231.31

Liberal

3.739

25,580.50
228.51**

Moderate

35-54

55 or
older

232.5*

33,153.50
269.93**
223.21***
*
36,127.00

U/χ2

Conservative

227.8

243.77*

225.06
8.238

Geography

Political Ideology

260.95

270.91

234.45

267.7**

239.93

225.14*

6.347

226.84*
*
15.978

284.48*
*

228.98*

278.32*
*

214.18**
11.87
217.62**

235.05

257.74*

8.74
261.77*
*

242.51

226.44*

9.343

9.343

8.387

2.187

1.046

1.886

3.221

3.117

1.811

Education

Income

Age

199.2*

Natural Resource Industries

62

238.28

6.745

206.02*

6.274

31,357.50

223.24

0.114

268.43*

table cont.
Statement

Natural resource industries are important to my community

Urban

Rural

226.49*

254.84*

U/χ2

Conservative

25,391.50

I believe that NR industries are important to my community's
future
U/χ2

230.25*

NR industries provide reliable jobs to residents of my
community
U/χ2

240.41

I feel a strong attachment to my community's NR industries

228.57

Liberal

High
School
or Less

Some
College

4-yr
Degree
+

Below
$40K

$4070k

$70k
and
Above

18-34

35-54

3.835

0.643

0.44

1.622

5.61

2.918

0.098

1.07

0.552

1.179

3.36

0.924

3.884

1.466

55 or
older

257.09*

26,259.50
238.54

242.84*

214.16

28,766.00

U/χ2

Moderate

241.92

7.705
247.35**

206.17

25,895.50
232.63

201.82*

194.51*
*

14.184

My community should transition away from NR industries

238.27

U/χ2
Young people in my community are interested in pursuing NR
industry jobs
U/χ2

28,266.50
229.54
243.89

217.75

9.329

201.02**

26,131.54

1.101

Geography

Political Ideology

244.78*
*

229.49*

234.78

259.89*

7.013

270.54***

232.08*

257.21*

18.711
237.81*

2.478

0.451

1.892

8.039

Education

Income

Age

206.27**
*
215.88*

Conservation Lands

Statement

Urban

Conservation of Maine's natural resources is important

241.64

U/χ2

243.47

Maine's conservation lands do not seriously impair NR
industries
U/χ2

231.7

I support the expansion of conservation lands in Maine

244.61

Conservation lands provide significant non-economic benefits
to Maine and its residents
U/χ2
Conserving natural landscapes and ecosystems should be a
priority for Maine
U/χ2
Access to the outdoors has enhanced my ability to cope with
Covid-19 restrictions
U/χ2

Conservative

254.6

208.79**

29,014.00

Conservation land designations reduce the economic
productivity of my community
U/χ2

U/χ2

Rural

233.36

Moderate

Liberal

220.58*

258.62*
*

12.62
249.05***

29,517.00

227.15**
*
22.864

26,687.50

29,770.50
240.95

238.03

28,909.00
240.25
246.77
28,731.50
224.81**
266.87***
*
24,853.50

223.99

217.14

186.14***

6.319
224.5**

Below
$40K

$4070k

258.04*
**

$70k
and
Above

18-34

35-54

55 or
older

229.17

244.07**

270.93**

5.781

3.101

3.166

3.145

11.577

2.126

0.568

7.825

0.923

4.659

4.631

3.44

231.18*

213.48*
*
12.371

268.8**

240.91

224.52*

269.40*

15.549
208.38*

4-yr
Degree
+

8.852
247

3.252
196.16***

Some
College

176.14*
**

241.47

243.35

High
School
or Less

259.58**

211.60**

245.42*

270.29*
**

253.09

30.725

5.815
237.19

0.512

234.39
6.399
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2.981
270.67

256.87

6.798
249.09

4.588

0.784
222.62

225.61*
6.802

268.18*

In general, there was a small association between conservative ideology and rural residence.
However, rural residence was not significantly related to the ability of communities to cope with change.
Of note, however, is that designations of rural and urban residence are based upon census population
reporting by zip code rather than direct input from respondents. Furthermore, regions reported by the
census as “urban clusters” may still represent small, isolated communities. Given Maine’s largely rural
makeup and limited urbanized areas above a population of 50,000 individuals, the contextual meaning
of urban and rural in this instance should be considered.
Factors influencing perceptions of resilience or adaptability appeared more closely tied to
individual factors such as age, education, and income. Those with more personal agency – via
educational and career prospects – tended to then interpret their community at large as being more
resilient. Respondents indicating a belief that their communities are resilient also expressed a more
optimistic outlook regarding their communities’ futures, and a belief that their communities are actively
taking steps to prepare for future uncertainty. These findings may be reflective of the fact that
individuals with higher income and more education tend to live in communities of higher resource
accessibility and affluence, as well as a possible tendency to project one’s own circumstance onto the
community at large.
The relationship between respondents and natural resources appeared a multifaceted one.
Those valuing their own local natural resource industries and who are opposed to transitions away from
these sectors tended to be conservative, female, older, and possessing limited post-secondary
education. Despite shrinkages within natural resource industries, statewide economic declines have not
been as dramatic as many perceive (Crandall and Anderson 2016; Bailey et al. 2021). This is largely
supported through recent initiatives undertaken to diversify the state’s forest products sector. Examples
include Maine DECD’s (2019) promotion of biobased technologies such as advanced building materials
and bioplastics to attract investment and the industry-wide FOR/Maine (2018) initiative’s goal to
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diversify wood manufacturing and increase sector revenue by 40% by 2025 (Maine DECD 2019). A
summary of this paper’s key findings is supplied in Table 3.3.
Conservative respondents and those between the ages of 18 and 34 did not tend to agree that
conservation of Maine’s natural resources ought to be a priority within the state. Some of this
perception may be attributed to recent debates over the designation of the Katahdin Woods and Waters
National Monument in 2016, which had a polarizing effect on residents of nearby communities and
Maine citizens at large, largely around the benefits and costs of expanded federal land ownership, and
the potential use changes that go with it (Ignatiadis et al. 2021). Conservative respondents also
expressed a belief that regulatory pressure had led to the decline of natural resource industries. There is
some validity to this perception, particularly with respect to the decline of the pulp and paper industry
across the Northeast US (Gray et al 2014; Listo 2018). Given their expressed support of these industries,
it may be indicative of a belief that conservation and utilization of natural resources are at odds.
Conservation lands in Maine often arise from privately owned parcels of property. In fact, 85% of the
privately conserved forestland in the state are still managed as ‘working forest’ that provide timber
products (Maine Legislature 2018). The true impacts of conservation on local industries should be
demonstrated to conservation decision makers. This is particularly important given the state’s
commitment in 2021 to expand funding for its Land for Maine’s Future Program for the conservation of
working forest, farms, commercial waterfronts, and public access (Maine Legislature 2021).
Developments pertaining to natural resource management, economic growth, and social values
will shape the future of the resource dependent communities. Rural communities frequently are lacking
in economic complexity due to small populations, low skill and education investment, and considerable
distances from major centers of business activity (Johnson and Stallman 1994). These locations are often
found to be dependent upon their own local resources and networks to supply support in the immediate
aftermath of a stressor event (Rappaport et al. 2018). The results of this research accordingly indicate
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Table 3.3. Summary of key survey findings
Category
Subgroups
Key findings
• Respondents with a 4-year degree were more likely to agree
High school or less
that their community was resilient as compared to those with
a high school level education or less
Some college or
•
Respondents with a 4-year degree are most likely to describe
Education
associate degree
their local leaders are trustworthy
•
Respondents without a 4-year degree believe conservation
4-year degree or
lands impair natural resource industries
higher
18-34
Age

35-54
55 or older
Female

Gender
Male
$39,999 or less
Income

$40,000-$69,999
$70,000 or more
Conservative

Political
Ideology

Moderate

Liberal

Urban
Urban/Rural
residence
Rural

• The youngest cohort of respondents are less likely to agree
that their communities are resilient than the oldest
• Younger respondents believe their communities ought to
transition away from natural resource industries
• The 18-34 group agrees more readily than those 55 or older
that young people in their communities are interested in
natural resource industry careers
• Male respondents are most likely to believe that their
community has a unique local culture
• Female respondents report that natural resource industries
remain important contributors to their communities and
should not be transitioned away from
• Respondents belonging to the highest earning income tier are
more likely to agree that their community is resilient
• Those of the lowest earning income group reported less trust
in local elected leaders than those reporting an annual
income of $70,000 or above
• Conservative respondents agree most readily that their
communities are capable of resolving local hardships
• Liberal respondents do not tend to agree that their
community members offer support to one another
• Conservative respondents are more likely than liberal
respondents to agree that natural resource industries reliably
supply jobs to their communities
• Liberal respondents believe that conservation is an important
priority for Maine, and do not agree that conservation efforts
hamper economic activity
• Urban respondents report that their communities are
economically diverse and can attract new businesses
• Rural respondents express trust in local elected leadership
and report greater community support
• Rural respondents agree more that their communities will
continue to rely on natural resource industries
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that residents of rural Maine communities do identify a lack of diversified economic activity. However,
they are also more likely to believe that natural resource industries will continue to be important
community keystones even amid declining outlooks nationwide. These findings align with prior research
examining transitioning economies, given that many rural communities retain these industries as
dominant employers even in the wake of mounting international competition and the consolidation of
primary commodity production (Hibbard and Lurie 2013). These continued relationships expose rural
communities to stressors associated with boom bust cycles typical of extractive industries and growing
industry redundancies which increase the likelihood that bust periods become permanent (Hirt 1994;
Johnson and Stallman 1994; Hibbard and Lurie 2013). Ongoing dependence on natural resource
industries may incur vulnerability in rural systems, while being coupled with additional barriers to
resilience such as imperfect local knowledge of global market trends (Johnson and Stallmann 1994).
However, while it is evident that economic vulnerabilities abound in resource dependent areas,
community resilience remains an interdisciplinary subject, and thus factors including but not limited to
economic viability determine a given location’s capacity to respond (Rapaport et al. 2018). According to
Beggs, Haines, and Hurlbert (1996), personal networks within nonmetropolitan communities are denser
and more locally oriented and feature a greater degree of familial connection over metropolitan
counterparts. This research corroborates such findings, as rural respondents are more likely to express
both a sense of trust in local elected officials and a belief that members of their communities support
each other.
Previous research has indicated that community networks built upon trust contribute to social
bonding, volunteerism, and collective action, all of which contribute directly to community resilience
(Marwell et al. 1988; Wellman and Wortley 1990; McPherson et al. 1992; Beggs, Haines, and Hurlbert
1996; Rapaport et al. 2018). Rapaport et al. (2018) further assert the value of community perspectives
when identifying aspects of resilience, especially those relating to social bonding and networks. Direct
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examination of resident attitudes allows for a more data-driven understanding of community assets,
leadership, and cohesive forces. Expanding this examination outside of rural communities alone, as was
the case with this research, provides further contextualization through comparisons of resilience within
rural and urban settings (Rapaport et al. 2018).
Conclusion
This research aimed to examine perceptions of community resilience and community resources
held by Maine residents in order to reveal if differences in perceived community preparedness and
performance were detected based on demographic and geographic characteristics of respondents. We
also investigated how rural and urban residence influenced our study results. Additionally, the state of
Maine’s woodlands and waters will continue to evolve as usage trends and conservation priorities
impact management decisions. Developments such as these will both affect and be affected by the
presence and activities of resource-based industries. Determining how residents of different
backgrounds perceive communities and resources may shed light on avenues for change both in Maine
and beyond. Communities of different circumstances and population character are interpreted by their
residents to have different vulnerabilities and advantages. Residents may be more amenable towards
resilience building strategies that align with their own perceptions of community needs. Our findings
may signify no single resilience building strategy with be both applicable and locally acceptable across all
communities.
Overall, future investigations on community resilience may aim for a less generalized approach
to resident perceptions. In order to form a more comprehensive understanding of a community’s
condition, results such as the ones produced in this survey ought to be considered in conjunction with
measurable community resilience and development indicators. The statewide trends in perception
identified in this paper provide a starting point for more locally specific explorations of resilience and
vulnerability. This data did not reveal significant differences in response by region or county, however
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this may represent a limitation of this study’s sample size. Future research on the subject of resilience
may benefit from a larger pool of subjects or a more restricted study area which enables more specific
local conclusions to be drawn.
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CHAPTER 4
TRANSITIONAL STATES AND THE CAPACITY FOR TRANSFORMATION: A COMPARATIVE CASE STUDY OF
TWO FORMER PAPER MILL COMMUNITIES
Resilience is a concept frequently applied to communities undergoing economic transition. It
describes the ability to endure change and maintain its socio-economic function. Natural resource
dependent communities, such as those reliant on paper mills, are known to struggle in the aftermath of
industry loses and business closures. In order to understand what forces enable these communities to
demonstrate resilience, an interview-based comparative case study of two former paper mill towns was
conducted to examine the condition of Bucksport, ME and the communities of the Samoa Peninsula
region of California. Content analysis of interview transcripts revealed that stakeholders within the two
communities credited the application of different community capitals with the emergence of
opportunities. Likewise, differences in public response to proposed recirculating aquaculture facilities in
both regions highlight unique social and cultural dynamics that contribute to the manifestation of
resilience.
Introduction
Across the United States, mill towns are contending with increasingly uncertain future
prospects. Many rural, working-class communities frequently arose around a single paternal firm or
factory specializing in the processing of natural resources. In some cases, these paternal industries
provided the largest share of employment opportunities within their region and drove nearly all local
economic activity through their command of the labor force. In the twenty-first century, however, many
of these communities now occupy a transitory state as economic opportunities have changed in
response to shifts in demographics, technology, regulation, environmental conditions, global factors,
and demand for natural-resource derived products such as paper.
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Over the span of several decades, instability in natural resource markets have led many onceprominent paper mills to close their doors permanently, leaving the communities built up around them
with a significant, and often sudden, loss of economic potential. The trajectory of these communities in
the interim may be one of drastic restructuring and recovery or total collapse of local vitality and socioeconomic function. It is possible to examine the causality of these outcomes through the lens of
resilience, and with consideration of the socio-economic and socio-ecological factors that drive agency
within these communities. To this end, this paper will focus on the industrial history and current
development trajectory of two former mill communities that find themselves at an economic,
environmental, and cultural crossroads: Bucksport, Maine and the Samoa Peninsula Region of California.
Building from the context of resilience theory, the histories, assets, and organizational structure
of these communities will be discussed in relation to their impact on the responses that followed the
closures of staple mills. Additionally, we evaluate each town’s potential for the sort of industrial, social,
and ecological growth that would spur an emergence from the current liminal condition. Furthermore, a
comparison of these communities will reveal some of the factors that drive decision-making processes
and the relationships that former mill towns may continue to maintain with natural resources. In
support of our research, we interviewed multiple stakeholders across Bucksport and the Samoa
Peninsula region.
Overview of Community Resilience in the Natural Resource Dependent Economy
The 1933 Charter of Athens exists as one of the twentieth century’s most influential
architectural and urban planning documents and served as a seminal discourse that introduced the
concept of a “functional city” based on imposing order, progress, and stability. The functional city
reflects a state in which growing urban development should ideally foster unity amongst its
interconnected parts through a detailed process of planning and organizing, all while maintaining a
functional equilibrium as it matures from nascency into its culmination (Routledge Handbook of
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International Resilience 2017). For fifty years, the concept of resilience meant that a community held on
to its status quo. Though reflecting the significance of interconnectedness and the importance of
planning and organizing, this era of urban planning defined a successful community as one that was
resistant to change.
Although this concept strongly influenced urban planning endeavors for decades after the
charter’s publication, the overarching goal in maintaining a functional equilibrium as envisioned in the
charter fails to accommodate or reflect the state of many rural American communities. The challenges
facing contemporary rural sites and mill towns may no longer be reflected in the zeitgeist of decades
passed, and a goal of ensuring a continuum of order, progress and stability is not possible. The
challenges that Bucksport and the Samoa Peninsula area face include a broad array of issues ranging
from rising median ages, the out-migration of working age residents, geographic and cultural isolation,
declining economic opportunities, poor resident healthcare outlooks, and barriers to resource access
(Emery & Flora 2006).
Bucksport and the Samoa Peninsula region are not alone. Rural economies are in flux, and with a
lack of upward mobility and persistently high unemployment and poverty rates there cause to better
understand the challenges facing these communities (Routledge Handbook of International Resilience
2017). In 2020, the Center for American Progress (CAP) called for a total overhaul of the U.S. approach
to rural development (Ajilore and Willingham 2020). New rural planning arguments have called for a
“complete shift in mindset” in identifying what defines and sustains a 21st Century rural North America;
the CAP argued that the assets and capital that rural transitioning towns possess can only be understood
and evaluated within the framework of the town’s struggles (Ajilore and Willingham 2020).
Resilience as an Evolutionary Process
The concept of resilience has recently become a sweeping panacea for interpreting the many
facets of ecological, economical, and community-based change, however multiple definitions exist
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across multiple fields, and the concept continues to evolve and endure reimagining as it is adapted and
applied across myriad settings. In order to understand our application of resilience, and its filial
adjacent, adaptive capacity, as well as the current state of the Bucksport and the Humboldt, we now
synthesize a working framework of resilience from amongst its many evolving interpretations.
Resilience as a concept has transformed greatly since its 1973 origination as an ecological
construct describing “the ability of a system to return to an equilibrium or steady-state after a
disturbance” (Holling 1973). This transformation has largely occurred as a result of resilience theorists’
continuous efforts to apply resilience across multiple social science fields. As it relates to community
development, resilience has often been identified as the transitory process within which a community
transitions from an existing stable state, through a stressor-induced phase change, and into a final state
in which a new stability is reached (Cutter 2008; Magis 2010). This path is identified by different
resilience theorists as either a rebounding back to a previous level of stability or, alternatively, a
movement toward a new identity through a reconstitution. Perhaps harkening back to the Athens
Charter and the functional city, Walker and Salt (2006) note that a community’s transport through
resilience must incorporate an element of function-nality, and that throughout the process of change a
community may absorb a shock yet must retain some of its innate structure and function (Walker & Salt
2006). Adger (2000) as well emphasized the necessity for resilient communities to retain vital
functionality of their social capital when exposed to shocks. In 2008, Cutter relayed that resilience within
a community is influenced both by pre-exposure vulnerabilities to socio-economic shocks such as
business closures, infrastructure damage, and economic downturns, as well as a local ability to leverage
resources prior to and after an incidence of disturbance (Cutter, 2008). Such an ability reflects a
community’s agency and adaptive capacity, or, in simpler terms its ability to cope in the face of hardship
(Burton et al., 2002; Brooks et al., 2005).
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As resilience theory matured, a conceptualization by Young (2010) identified the need to
examine which specific conditions and inherent system vulnerabilities contribute to “regime changes”
(Young, 2010). Even with this conceptualization a bias remained across theorists as to whether resilience
resulted in a community bouncing back to a prior state or moving forward to a new state. Martin and
Sunley (2014) observe that resilience is “rapidly emerging as an idea whose time has come” and that it
reflects a “new imperative of ‘constructing’ or ‘building’ regional and urban economic resilience”
(Martin and Sunley 2014). They note, however, that “this rush to use the idea of regional and local
economic resilience in policy circles has arguably run somewhat ahead of our understanding of the
concept”.
Our paper reflects our belief that communities rarely “bounce back” to a former state of
existence following the introduction of a major socio-economic shock (p. x). Instead, they frequently are
left either with the prospect of persisting within the post-shock transitory state or face a challenging
adjustment to a new state of being. As such, the socio-economic and socio-ecological framework of our
discussion shall align more strongly a resilience paradigm which emphasizes transformation and
adaptation over a return to normalcy and the reinstatement of previous socio-economic infrastructure
(Carpenter et al. 2001).
In researching rural community development and looking in particular at the case examples of
Bucksport and the Samoa peninsula region, we assert that an emerging approach to resilience theory
called “evolutionary resilience” is most applicable to understanding the mill towns’ entrance into a
liminal state and potential recovery from a liminal state. Rather than seeing the world as orderly,
mechanical, and reasonably predictable, evolutionary resilience theorists see it as chaotic, complex,
uncertain, and unpredictable (Davoudi 2012). Evolutionary resilience is embedded in the recognition
that the seemingly stable state that we see around us in nature or in society can suddenly change and
becomes something radically new, with characteristics that are profoundly different from those of the
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original (Kinzig et al. 2006). As opposed to a functional city framework that imposes stability an order,
evolutionary resilience challenges the whole idea of equilibrium and advocates that the very nature of
systems may change over time with or without an external disturbance (Scheffer 2009). It suggests that
faced with adversities, we hardly ever return to where we were. Such challenges also provide
opportunities and arguably “create a space for innovation and change that we have not seen for
decades” (Bertolini 2011).
Evolution of the Natural Resource Economy
Many natural rural resource-dependent communities have had drastic alterations in socioeconomic infrastructure within the past several decades, with a pronounced shift away from reliance on
natural resource extraction (Johnson and Cromartie 2006; Nelson 2001; Winkler et al. 2007; Woods
2003). Meanwhile, modern improvements in communications, infrastructure, and commodity
production have altered local industry production, consumption practices, and localized sense of
community. Through this process, small communities are increasingly decoupled from historically staple
local industries (Hibbard and Lurie, 2013). Small local economies that once subsisted on place-based
industries such as agriculture and paper milling have seen a decline of production-based industries.
Simultaneously, modern advancements in agrarian technology and automation reduce the amount of
labor necessary to meet local demand thus altering the lob job markets. Fewer farmers, fishers, and
loggers may produce the same or even more quantities of crops and harvestable materials (Hayter
2003).
Ecosystems, via natural resources, has historically provided the key goods and services of rural,
resource-dependent communities of the United States well into the twentieth century (Stedman 2012).
Extractive resources such as timber, water, soil, minerals, fossil fuels, and game served as keystone
amenities. Under the framework of an ecosystem goods and services perspective, however, these rural
communities also benefit from recreation, cultural, and ecotourism opportunities (Matarrita-Cascante
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2006). Such services, in turn, justify and encourage the adherence to conservation practices and nonexploitative land stewardship. The prevalent industrial resource extraction and production model,
however, has endured downward trends in recent years due to a variety of reasons, including negative
effects on human health and the environment (Vermeulen, 2012).
Many rural, resource-dependent communities lack the sort of capital access which begets the
developmental opportunities enjoyed by more economically diverse and industrialized urban
counterparts (Ratner and Markley 2014). When faced with socio-economic shocks, a traditional recovery
within economically rigorous regions may involve active recruitment of emergent industries to replace
lost jobs and reinvigorate growth in the community (Eachus 2014). At times, these new recruits may
represent novel industries capable of utilizing the very same pool of resources once drawn upon by their
inert predecessors, albeit for new purposes. It should be noted, however, that this is not always the
case, as new industries may be altogether distinct in character and structure (Hibbard and Lurie 2013).
Often is the case that these industries offer short term, rapid input into the community in the form of
employment but ultimately fail to exact a holistic economic upturn on the total local community
(Stedman 2012). Furthermore, if the local worker pool does not meet the needs of the novel industry,
the search for labor may be extended to persons from outside the area or even transient workers.
Renewed interest in environmental issues and local economies, however, provides opportunities for
natural resource-dependent communities in decline to adapt and restore community economy and
vitality by diversifying and expanding the ideas surrounding, and uses of, local, natural resources.
Combined with an inclusive community development process, members of these communities can
improve quality of life, build sustainable practices into their economies, and increase long-term
resilience (Green and Haines 2016). Taking the New Natural Resource Economy framework (NNRE), as
first described by Hibabrd and Lurie (2013), is one tool to create a new vision for community resilience
based upon the connection between a healthy environment and a sustainable economy (Weber 2000).
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Traditionally, whenever a natural resource dependent community might measure its successes and
outputs, it was often framed in terms of production capacity, coupled with descriptors of acreage or
board feet. Within the NNRE framework, community prosperity and development might instead refocus
its value system into a measure of units that reflect community sustainability (Hibbard and Lurie 2013).
The NNRE paradigm for community resilience has been implemented in Europe and the Western United
States and is a relevant perspective for resource-based communities in any geographic location (Hibbard
and Lurie 2013; Hibbard et al. 2019).
The NNRE’s effectiveness at reaching the goals of fostering the long-term stability of human and
landscape as a system to provide ecosystem goods and services takes many forms, dependent upon the
prevailing local natural resource. In timber-based economies, it may be restoration, wildfire mitigation,
watershed conservation, or biomass for sustainable fuel and timber products. In agricultural areas, the
NNRE takes the form of sustainable agriculture on a small scale or production of biomass (Hibbard et al.
2019). NNREs are also made up of natural resources that are not extracted but managed for recreation
and tourism (Hibbard and Lurie 2013). This use of resources is not intended to eliminate traditional uses
of resources, rather to complement or replace them (Crowe 2006). Building sustainability into the
planning process for a recovering community in the form of NNRE helps to diversify the community in
order to promote resilience and enhances not only the economies, but the environmental and social
assets of the community (Green and Haines 2016). The socio-economic implications of the NNRE are to
create and sustain a resource dependent economic base while providing a healthy environment and
improved quality of life (Duncan, et al., 2018). The emphasis shifts to stewardship and restoration and
focuses the new economy on the small and the local, which engenders participation and pride in the
community's socio-ecological collective health (Hibbard and Lurie 2012). Some of the major approaches
that NNRE communities focus on are support for small businesses, multifunctionality, and
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environmentally conscious use of local resources to create new products for the local market (Lurie &
Brekken 2019).
By focusing community efforts on new ways of using available resources, landscape planning
and management, and maintaining a strong sense of community, the NNRE paradigm addresses a
community’s economic, social, and environmental concerns (Hibbard et al. 2019). Examples of this
interconnectedness, termed “multifunctionality” include: lumber companies in timber producing areas
using biomass for pellet production by eliminating dangerous forest fuel, thereby mitigating catastrophic
wildfire whilst providing new jobs and sustainable fuels to the local community (Holmes 2006); plant
nurseries producing native plants and assisting in restoration projects; farmers markets, wine grape
production on otherwise poor soils, agrotourism, ecotourism, environmental education and community
engagement of nature, and use of privately held timber lands for recreation (Hibbard and Lurie 2013).
Watershed restoration could play a large role in many NNRE communities that have water resources
(Hibbard and Lurie 2013). For example, restoring rivers and lakes to healthy states postindustrial use
lures rafters, anglers, and kayakers into the community (Hibbard and Lurie 2013). This ecotourism
trickles down into the economy in the form of gasoline, lodgings, and restaurants, just to name a few
(Hibbard and Lurie 2013).
Transitioning economies which value ecosystem goods and services within a commodity model
prove not to be sustainable over time (Krannich 2014). A more complex and interconnected view of the
landscape and use of its resources, or multifunctionality, has long-lasting implications for declining
communities, shifting the view away from only consumption to one of production, consumption,
protection, and restoration and maintains the ecological foundations that prop up the economic activity
(Holmes 2006). This is thought to provide the necessary socio-ecological resilience the community needs
to sustain itself through future economic downturns (Eachus 2014). Scholars have found through
interaction with rural, resource-dependent communities that NNRE is indeed allowing communities to
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compliment traditional resource utilization with new, sustainable components of a system that provides
economic input and strengthens a community’s self-sufficiency (Hibbard et al. 2019).
This does not come without barriers to facilitation, however, and communities currently in
transition or decline that aim to shift their policies towards one of sustainability face outdated or obtuse
policies (Lurie & Brekken 2019). There are also financial hurdles, and each community must remake
itself in its own NNRE image (Ring 2010). Depending on the area, regulations or lack of assistance may
be a hindrance to implementation of some of these ideas (Hibbard et al. 2019) and often, until a
community begins to recover enough to attract new members, lack of workers may cause issue (Hibbard
et al. 2019). Being predominantly in rural areas due to their proximity to natural resources, many NNREs
require specialized technical and infrastructure support, like internet access or ease of access for
potential eco-tourists (Brooks 2013). However, taking a multifunctional, environmentally conscious view
of a natural resource-based area, while emphasizing the local cultural and social make up goes a long
way in providing the framework for adaptation and resilience in future.
The Contemporary Timber Industry
The natural resource sector of the United States is characterized by its sensitivity to volatile
market conditions and its potential associations with persistent rural poverty due its demand for lowskill labor forces and tendencies towards non-local industry ownership (Freudeburg & Gramling 1994;
Peluso, Humphrey, & Fortmann 1994). The forest products industry in particular has experienced drastic
shifts in character and composition as new technologies and competitive influences compound the
transformative effect of changing demand and sustainability practices (Keegan et al. 2011). North
America has historically represented the world’s great hub of paper production, a position it maintained
well into the twentieth century (Hujala et al. 2013). In decades past, local demand for paper products
was driven in large part by the prevalence of print media and advertising. The North American market
for traditional print contracted with the growing preference for electronic marketing and
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communication (Hujala et al. 2013). While demand for paper-based products has only grown on a global
scale due to demand for packaging and sanitation products, with paper and paperboard production
rising 139% between the year 2000 and 2019, its contribution within the United States has experienced
consistent declines over the past several decades (Brandeis & Guo 2016; FAO 2020). The North
American paper industry may be described as a sector in a state of transition. Trends in demand now
emphasize the utilization of recovered paper over legacy products (Hujala et al. 2013).
Changes to the US forest products market have in part been influenced by trends in land usage.
Land use and management practices have shifted to reflect new priorities for US timber lands. In the
face of diminished domestic profitability of pulp and paper, alongside ecological challenges such as
destabilizing climate conditions, a trend emerged where once prolific forest product companies
progressively sold their land holdings off to various buyers, including timber investment management
organizations and real estate investment trusts (Correia, 2010; Cronan et al. 2010; Hjuala et al. 2013).
Furthermore, legislative directives such as the Land for Maine’s Future Program and the 1989 Forest
Practices Act, which promoted more sustainable land use practices, encouraged the sale of land parcels
for conservation purposes. This, in turn, altered these parcels’ output potential as working forests.
Reliance on pulp and paper as a staple industry varies regionally within the United States, with
southeastern states hosting the bulk of the industry, with over 60% of the nation’s pulp and paper mills
(Piva et al. 2014). Closure of paper mills continues to occur in this and other regions of the country,
albeit with variable impacts on the broader forest products sector. Paper mill losses in states such as
Maine have occurred steadily since the year 2010, dropping from twelve to seven operational facilities
(Crandall, Anderson, and Rubin 2017). The forest products industry at large represents over 4% of the
state GDP, with nearly 70% of the value deriving from the pulp and paper industry. For states with
relatively small economies, such as Maine, the overall contribution of the forest products industry is
proportionally large (Pelkki & Sherman 2020). However, the specific impacts of paper mill losses on the
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state as a whole are relatively minor, with the state GDP falling only 0.5% in light of these closures
(Crandall, Anderson, and Rubin, 2017). Meanwhile, in the western United States, the forest products
industry of California produces the largest overall direct contribution to any state’s GDP, with over $22
billion in direct contribution (Pelkki & Sherman 2020; Standiford, Evans, & Henderson 2020). Notably,
however, only 0.3% of California’s total GDP and 2.5% of its manufacturing GDP is generated by the
forest products industry (Engle 2019). While California’s forest product industry is undoubtedly the
largest in the nation in terms of economic contributions, its proportional impact on the state’s overall
GDP is comparatively minor in reference to less economically robust states.
The closure of paper mills and any subsequent declines in the pulp and paper sector may not
typically represent dire losses to the state as a whole, and do not necessarily represent a major change
in regional wood processing capacity (Keegan et al. 2011). In certain cases, such changes to industry may
be indicative of new practices, values, competitive influences, and opportunities within the natural
resource industry at large (Hujala et al. 2013; Keegan et al. 2011). On the local scale, however, these
shifts may present significant challenges for rural communities dependent on a single employer or
industry. In response to these trends, several alternatives to traditional pulp and paper mills have been
explored as sector replacements in communities having lost paper mills. A number of these alternatives
are themselves based within natural resource sectors, being able to take advantage of pre-existing
assets held by former mill towns, such as industrial infrastructure and ready access to timberlands and
waterways.
In the wake of growing global demand and localized need for economic development, facilities
such as wood biorefineries and recirculating systems have been explored as substitutes for post millclosure communities (Badiola, Mendiola, & Bostock 2012; Marciano 2014). Biorefineries using wood
products for energy generation have garnered interest following legislative efforts to reduce fossil fuel
consumption and increase domestic clean energy (Marciano, 2014). Simultaneously, the introduction of
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a new, more viable forest product industry into former paper mill communities may benefit from a
preexisting supply of woody biomass. However, challenges remain in the form of significant upfront
investment, local apprehension from community residents, and potential risks of air and water pollution
(Marciano, 2014). Meanwhile, the developing relationship between former mill towns and recirculating
aquaculture systems (RAS) is less explored in the literature. Facilities such as these are typically noted to
be more sustainable than traditional flow-through aquaculture facilities, utilizing recycled water and
posing less risk of pollution to the surrounding environment (Badiola, Mediola, & Bostock 2012).
However, these facilities also may be hampered by significant early investment costs and heightened
energy use relative to traditional aquaculture systems (Badiola, Mediola, & Bostock 2012).
Regardless, the potential benefits that such facilities may provide economically depressed communities
have drawn the interest of local community planners across the country. Explorations into the feasibility
of these alternative industries are underway in a number of former mill towns. To better understand the
decision-making processes undertaken by such stakeholders and planners, this paper will conceptualize
the considerations made by community leaders and residents. Two representative former mill towns,
Bucksport, ME and Eureka, CA, have been selected to serve as exploratory case study examples. The
strategies employed following the closure of staple mills are examined in the context of stakeholder
perceptions, economic opportunity, and social dynamics. The locations of these communities are
included in figure 4.1.
The Histories of Two Former Mill Towns
The State of Bucksport, ME. The riverside community of Bucksport, Maine, erstwhile home of a
twentieth century-born paper mill, felt the first stirrings of uncertainty over a decade ago. Its paternal
mill, known across the decades under an array of names and ownership arrangements, sought a means
to respond to the twenty-first century’s rapidly changing demand for paper products amidst a rise in
international competition and a diminishing demand for traditional paper products. The Bucksport
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Figure 4.1. Maps detailing the location of Eureka, CA (left) and Bucksport, ME (right) in red

paper mill entered the turn of the century as Hancock County’s second largest employer with 1,000
employees (Fuller 2021). After transitioning from print paper into such endeavors as specialty food
packaging and wood-based biomass, the mill dwindled to fewer than 600 employees by the year 2011
(Fuller 2021). Operations would be maintained for only three more years, before the last of the mill’s
owners, Verso Paper Corp., would announce the cessation of business by the end of 2014. The loss
impending hung heavy above the community of Bucksport (Fuller 2021). With a population of under
5,000 the impending loss of so many hundreds of jobs would have represented a devastating loss (US
Census 2014).
Small communities lacking in infrastructure, revenue, and grassroots initiatives bear a burden of
socio-economic vulnerability (Cutter 2008). Often, they are inexorably enmeshed with their patron
industries, both economically and in more abstract terms of social identity. Such dependence may even
in some circumstances be fostered deliberately by dominant local job creators attempting to command
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an exclusive job market (Moloch 1976). Such relationships between community and paper mills may
become suboptimal in modern economies.
As the future prospects of the paper industry grew more uncertain, the town of Bucksport
began to develop a long-term transition plan. In a process beginning thirty years prior to the final
closure of the Verso Paper Mill, the town set aside a reserve fund in anticipation of their local paper
industry’s collapse (EPA 2020). With funds set aside for economic diversification projects and an
acknowledgement of the paper industries fallibility, the final closure of Bucksport’s mill in 2014 was not
the insurmountable socio-economic shock to the community that it may otherwise have been. This is
not to imply the post-closure experience was not without hardship: the town’s unemployment rose to
over 12% in 2015 even despite its anticipatory measures (Sambides 2019). The town, however, took
efforts to endure these effects. Collaborating with local business owners, planning committees, and
external partners such as the Eastern Maine Development Corporation, the town intended to draw on
its pre-existing assets to draw in new job creators and opportunities (EPA 2020). Bucksport also sought
the support of its residents within the decision-making process, hosting forums, interviews, and
collaborative events in order to foster a unified community investment in the town’s progress (EPA
2020). Meanwhile, the town considered the potential avenues of development which may build off of
the town’s resources, including the former site of the Verso Paper Mill.
Previous efforts by Verso Paper Corp. to transition the site into a biomass processing facility
bore no fruit despite initial interests. Following the mill’s closure, Bucksport set itself upon a different
path. Collaborating with the Whole Oceans, a Maine-based company, a plan was developed to install a
land-based recirculating aquaculture facility with a projected salmon output of 25,000 metric tons per
year (EPA 2020). Land-based aquaculture is not always the first avenue sought by former mill towns
given the substantial nature of upfront investments. For Bucksport, however, years of proactive
planning, revenue building, and grant acquisition allowed for the ambitious project to proceed. Planning
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and technical assistant grants deriving from local and federal contributors amounted to nearly $600,000
for a project expected to eventually value at over $53 million (EPA 2020). With a substantive economic
development plan in place, the whole of Bucksport began to show signs of renewal; additional
businesses and professional organizations, along with community-bridging efforts, sprang forth from the
community, driving the town’s unemployment rate down to just over 2% by 2018 (Sambides 2019; US
Census 2018b).
It is necessary to note that Bucksport yet remains a community in transition. With the onset of
the 2020 Covid-19 pandemic and a decision to expand the projected area of the facility to include a
greater proportion of the former Verso Mill site, plans for the implementation of the aquaculture facility
have stalled, at least temporarily (White 2020). Prior to these changes, the project in total had been
expected to accrue a cost of over $203 million. The future of Bucksport is a tentatively optimistic one,
having been buoyed by a proactive leveraging of the towns built, financial, and social capital. Although
not quite a success story yet, the trajectory of Bucksport is a notable one from the lens of resilience. The
town which anticipated its own vulnerability has not fully emerged from the liminal post-shock state but
has attempted to direct its transition with a concerted planning effort. The final outcome of this
transformation may yet only be speculated at.
The State of the Samoa Peninsula, CA. The port city of Eureka that flanks the Samoa Peninsula came to
host a derelict industrial site known formally as “Redwood Marine Terminal” following the 2008 closure
of the Samoa Pulp Mill. At one time, the facility had been the largest pulp and paper in the county, and a
staple employer for decades. Despite having successfully adapted to changes in the turbulent forest
products industry for well over a century, the onset of 2008 financial recession would finally prove too
insurmountable a hurdle. The mill’s then-operator, Evergreen Pulp, shuttered the facility following its
own insolvency in the wake of the decade’s declining sawmill industry and intense international
competition (Packaging Digest 2014; Sims 2010). A subsequent attempt was made to repurpose the
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facility in 2010 under the direction of Freshwater Tissue Company, which sought to convert the site into
the nation’s first and only chlorine and dioxin free paper mill (Packaging Digest 2014). The project
included plans to utilize low-grade, sustainably harvested hardwood for tissue produce, but ultimately
failed to acquire the necessary $400 million funding to complete the project (Packaging Digest 2014;
Sims 2010). The development project of Freshwater Tissue had been deemed ineligible for target
Department of Energy funds designated for green energy products (Sims 2010). The inability to acquire
funds would continue for the company until the plan to reopen the mill was abandoned in 2010.
The town of Eureka, CA is itself a community of modest means. Relative to the rest of the state,
its mean annual income of $63,371 falls below the state’s average of $107,384 (US Census 2018a).
Meanwhile, the region’s unemployment rate is reported at approximately 8%, contrasted against the
total state of California’s marginally lower 5.5% (US Census 2018b). The Council for Community and
Economic Research reported the region to have a 15% higher cost of living relative to the nation as of
2019 (C2ER 2019). Generating capital in lower-means communities presents an obvious challenge.
Further complicating the situation surrounding the mill site is the issue of the region’s extensive
contamination risk. In 2013, the Harbor District of Humboldt Bay finally purchased the defunct mill site
in order to assess the ecological hazards harbored at the site. Upon evaluation, it was discovered that
caustic liquors left to languish in deteriorating tanks posed an immediate threat of overspill at the mill
site, located a scant 800 yards from the Pacific Ocean (EPA 2016). The 2014 emergency cleanup project
resulted in an estimated cost of $15 million, paid for in full by the EPA (Houston 2018).
The continual transference of ownership, coupled with the discovery of imminently dangerous
on-site conditions left the former mill site – and its community – in a protracted state of uncertainty. It
was not until 2019 that a new proposition would emerge to repurpose the Redwood Marine Terminal.
The call for a six-hundred square foot terrestrial aquaculture facility was issued to the Harbor District of
Humboldt Bay by Norwegian seafood firm Nordic Aquaculture (Burns 2019). The project, proposed at a
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price point of half a billion dollars, would represent an ambitious onshore salmon farming operation,
with a projected employment capacity of 150 workers (Burns 2019; Burns 2021). Lease negotiations
surrounding the project were conducted by the Harbor District’s board of directors, with a period of
public commentary included within the deliberations (Sims 2019).
Methods
In order to generate a highly context specific understanding of the economic, social, and
developmental influences at work within the two study regions a comparative case study utilizing
interview data gathered from stakeholders and decision makers have been constructed through the
application of content analysis. The interview process was semi-structured in nature. A series of
questions pertaining to the current economic and social state of the subject’s region were developed in
order to ascertain what local factors strongly influenced ongoing attempts to restructure following the
closure of the communities’ mills. Interviewers were encouraged to engage subjects with follow-up
questions to elicit further details as needed. The prepared questions began with the solicitation of an
introduction on the part of the subject in order to provide clarity as to his or her role within the town.
Following this introduction, the subject would be asked to describe their community in detail,
particularly on what features mark it as distinctive. Following this, the interviewer would next ask the
subject to recall details about organizations, agencies, individuals, and businesses that were especially
relevant to the current state of affairs and plans to transition from a paper-mill based economy to one
reliant on aquaculture. Once the interview protocol had been established, researchers identified local
experts within the community whose experience may provide key insights.
Over the course of 2020 and 2021, individuals involved in town planning, development, and
revitalization were invited to participate in an interview. Participants included members of community
development organizations, town planning boards, natural resource management agencies, and policy
experts. Interviews were scheduled for a one-hour duration and were conducted virtually. Typically, the

90

interview was carried out either by a single researcher or a small team. Recordings of the conversation
were taken and transcribed with consent of the interviewee. This paper serves as a preliminary analysis
of the transcripts in order to develop a framework for future expansive work involving the evaluation of
transitioning natural resource economies. Eight interviews in total are included in this project, with four
taken from each site.
Content analysis is a common tool used to extract meaning from numerous transcribed materials,
including interview transcripts. The process intends to draw meaning from a body of text by examining
the frequencies and usage of words and phrases. The outputs of analysis reflect a speculation on the
part of the researcher as to the relationship between the interview subject and an expected audience
(Macnamara 2005). In order to achieve this effect, the interview transcripts were carefully reviewed by
the research team and reformatted in order to remove or correct transcription errors and filler words.
Through subsequent readings of the transcripts, researchers developed an understanding of the core
themes present within the texts. The next step involved the creation of 63 codes representing key ideas
and themes within the text. Two organizational categories, facilitators of resilience and barriers to
resilience, are included in the code book as well in order to classify and contextualize meaning. A full list
of codes utilized in this project are included in Table 4.1. Utilizing the online program Taguette, the
codes were applied to passages within the text in places where the reader deemed them appropriate to
summarize explicit or implied meanings. The codes created for this particular project reflect the
conceptual analysis approach selected by the researcher team, which will use resilience theory as an
interpretive device. The primary questions asked by this analysis include the following:
1. How do stakeholders interpret the current socio-economic condition of their communities?
2. How and why do these conditions contribute to or inhibit the manifestation of resilience?
3. What comparisons between the two study areas may be drawn?
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Following the application of codes, the researchers drafted a case narrative which interprets their
context-specific usage. In this way, the researcher questions may be directly answered.
Results
Bucksport and the Samoa Peninsula Region in Context
Although the communities included within this paper appear to be facing superficially similar
circumstances, interviewees from both study areas revealed divergences both in pre-closure
preparedness and post-event outlook. In the case of Bucksport, ME, subjects expressed optimistic
outlooks, citing the strength of community social bonds, the foresight of local leadership, and proactive
collaborations with development organizations as augmenting factors. The RAS facility proposed by
Whole Oceans has stalled in its development due to ongoing legal challenges. This recent development
is not reflected within the interviews, and yet was acknowledged as a possibility by one town planner.
The expectation of delays expressed within the interview led to community decision makers investing in
alternative means of revitalization, such as the enhancement of amenities, infrastructure, recreation
opportunities, and the downtown business center. In decades prior, the Verso Paper Mill accounted for
70% of taxes paid into the community, which entangled it in a heavily dependent relationship.
Communities so intertwined with pulp and paper industries are susceptible to major disruption during
economic downturns and market contractions. However, results of the content analysis revealed the
most frequently remarked facilitator of resilience was “planning”. Effective leadership is an especially
valuable asset to communities. Preparedness for change and future uncertainty is enabled through the
mobilization, prioritization, and enhancement of resources.
Interviewees of Bucksport referenced the actions of one former town planner as especially
influential to the condition of the town seen today. This individual observed nationwide trends in the
forest products industry twenty years prior to the eventual closure of the Verso Mill and directed the
community to set up an emergency fund which eventually amassed over eight million dollars.
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Table 4.1. List of codes and categories deployed within interview transcript content analysis
Codes
Categories
Adaptation
Development Infrastructure Negotiations
Skepticism
Facilitators
Economic
People/
Social
Agency
Interactions
Issues
Populations
Bonding
Super- local Barriers
Barriers
Environment
Isolation
Planning
Scale
Capitals
Expectations
Jobs
Political Ideology Taxes
Poverty/ Income
Change
Expenses
Leadership
Trust
Insecurity
Choice
External Aid
Limitations
Public Opinion
Uncertainty
Unique
Class
Frustration
Local Climate
Race/ Ethnicity
Features
Regulation/
Wages/
Communication
Goal Setting
Local Values
Policy
Income
Community
Local
Growth
Resilience
Assets
Conditions
Health and
Compromise
Local Values
Restructuring
Wellbeing
History/Past
Risk/
Conflict
Location
Experience
Vulnerability
Indigenous
Cooperation
Loss
Rural Experience
Populations
Culture
Industry
Media
Services
Natural
Shared
Decision Making Inequity
Resources
Experiences

Upon the loss of the Verso Mill, the community was able to draw upon these savings to maintain
essential services within the community. Applications to grant programs and partnerships with
community development organizations such as Community Hearth and Soul enabled further agency of
actors within the community in the aftermath of the 2014 closure. An array of influences led to state of
affairs. The insights of one town planner are certainly an invaluable asset, but his efforts to prepare the
community were enabled by other noted facilitators of resilience as well. Communication and
cooperation are two additional codes appearing prominently within the texts. Subjects noted that
planning efforts succeeded due to a local atmosphere of trust. Leadership is only effective alongside a
receptive public. Resultingly, the culture of Bucksport became one concerned with preparedness and
the necessity of adaptation. Efforts to reduce the share of the community valued supplied solely by the
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Verso Mill entailed diversification of the local economy and efforts to encourage entrepreneurial
pursuits. One subject remarked that the community’s extensive planning efforts allowed the town to
maintain a mill rate $4 lower than neighboring urban area, a feature which enabled the opening of 26
new businesses in the years since the mill closure. The leadership of Bucksport accurately identified a
risk the community and engineered a remedy.
Bucksport had abandoned its reliance on a single staple employer years prior, and stakeholders
have expressed no desire to reintroduce that vulnerability again. As such, subjects familiar with the
economic trajectory of the community expressed a near ambivalence towards the planned aquaculture
facility. Interviewees expressed that while the facility would certainly be advantageous to the
community, it would not be their rescuer. Subjects expressed greater affinity towards collaborative
efforts with nonprofits, grant issuing organizations, and economic development institutions such as
Main Street America. Collaborations allow Bucksport to receive valuable resources and planning tools
while retaining its agency and internal authority. Independence appeared throughout the transcripts as
a driving local value. Motivation to act and a cohesive sense of shared community values which
transcend its former identity as a mill town are key drivers of resilience within Bucksport. A visualization
of the most frequent facilitators of resilience as identified through the content analysis is included in
Figure 4.2.
The interviewees representing Bucksport uniformly expressed optimism regarding their
community’s future. Regardless of the outcomes involving the RAS facility, subjects expressed a belief
that strong social bonds and perseverance would continue to overcome adversity. The few barriers to
resilience which were remarked upon often were treated as settled matters. Public confidence in local
leadership dipped precipitously following the initial loss of the Verso Mill yet was swiftly earned back
through decisive leadership and intervention. By demonstrating the effectiveness of town planning, a
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lingering state of uncertainty was prevented. The frequency of codes describing barriers to resilience
within Bucksport, ME are shown in Figure 4.3.
Looking then to the results of the content analysis performed for the Samoa Peninsula Region
transcripts, an entirely different set of circumstances is apparent. Unlike Bucksport, the communities
reliant on the defunct Samoa Paper Mill had not anticipated the sudden closure of the region’s premiere
job supplier with the onset of the 2007 recession. The loss of over 2,000 well-paying jobs in 2008
dramatically effected the economic and financial stability of the region, and yet it was not the only
consequence that emerged as a result of the mill’s closure.
Interview subjects noted the regions troubled history involving environmental contamination as
an especially insurmountable barrier for the region. Municipal funds were not sufficient to remove the
remaining contamination, and prospective buyers of the site were wary of inheriting the burden. In the
meanwhile, social and political conflicts within the community prevented a unification amongst
residents. One interview subject noted that the community had become split along class lines. Local jobs
in the region provide low wages and few benefits. Underemployment of skilled and educated works has
exacerbated economic tensions. Meanwhile, the region, replete with natural and scenic amenities, has
become a popular retirement location for wealthy retirees. These residents have expressed strong
opposition to economic development efforts, which they fear will disrupt the quaint atmosphere they
prefer. Interview subjects noted a divide exists between lower-income workers struggling to find
suitable work within the area, and those who resisted efforts to grow the community’s economic
potential out of fear that it would disrupt the town’s ambiance or draw in working class populations.
Furthermore, local resistance against aquaculture development emerged amidst fears of environmental
impacts as well as potential competition with the region’s tribal fisheries. Lack of social cohesion
stemming from racial, environmental, and class-based conflicts diminished trust in local leadership as
well as representatives from the aquafarm company itself.
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Figure 4.2. Frequencies of codes signaling facilitators of resilience within Bucksport, ME transcripts
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Figure 4.3. Frequencies of codes signaling barriers to resilience within Bucksport, ME transcripts

The natural resources of the area are perceived as a significant source of local value by many
groups in the region, albeit for different reasons. Interview subjects noted that the area’s water
resource and biomass could be lucrative assets to a new natural resource industry. Even in the
aftermath of the Samoa Paper Mill’s closure, most conceptualizations of the community’s future
supplied by interview subjects still imagined the area as one reliant on natural resources for its
economic security. In fact, the “natural resources” code was the most frequently expected facilitator of
resilience, as seen Figure 4.4.
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The notion of diversification does not appear regularly within the interview transcripts. The
social identity of the region remains closely tied to its historic image. As such, the prospect of a RAS
facility introduced by Nordic Aquafarms is one that captivated some and perplexed others. The
propositioning company is described by some interview subjects as the last best hope of the community.
Its ambitious plan for a $400 million dollar facility includes the cleanup of the former Samoa Mill site,
the reutilization of industrial infrastructure, and the promise of high-paying jobs and economic growth.
Some within the communities only see a path forward for the Samoa Peninsula Region if it is supplied by
an external beneficiary. At the same time, optimism of some is not universal. Figure 4.5 shows barriers
to resilience mentioned most frequently within the interview transcripts. Aforementioned conflicts
amongst classes and interest groups rank highest, and yet uncertainty and skepticism also make
frequent appearances. The ability to trust in new development trajectories is hampered by the
experience of loss. Some interview subjects expressed a belief that Nordic Aquafarms was unprepared
for the financial or regulatory burdens associated with site development. This doubtfulness, limits
support for the project even amongst those who wish for the Samoa region to economically expand. No
consensus exists in the region.
In drawing comparisons between Bucksport and the Samoa Peninsula Region, it is important to
note that both communities remain, at least in part, within the liminal state occupied following each of
their mill closures. Plans to redevelop are ongoing. The application of a community’s resilience is one
that occurs continuously over time, albeit unevenly. There is also no clear endpoint where in which a
community’s recovery may be deemed utterly complete. This paper instead emphasizes the current
social and economic climate and assesses the anticipated outcomes as expressed through the
interviews. Given the small sample size, there are significant limitations to the conclusions which may be
draw. However, these interviews may imply that the two communities perceive entirely different
capitals as their primary enabler of resilience now or in the future. Bucksport’s interviewees emphasized
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transcripts

the role of social and human capital. The ability of experience and insight to drive forward momentum.
This type of asset – the influence of select individual or groups - is often difficult to quantitatively major,
and yet it is known to play a significant role in community affairs. Alternatively, as is witnessed within
the Samoa Peninsula communities, a breakdown of social cohesion can lead to the failure of economic
development efforts.
The Samoa Peninsula respondents most frequently referred to financial and built as being the
drivers of community resilience. Interview subjects interpreted their value as largely untapped and

98

hypothetical, however. External actors are required to fully engage with these capitals. This differs in
some ways from capitals involving people, communities, and social systems, which are reactive to
community needs by nature. In order for the Samoa Peninsula to adequately make use of the capitals it
possesses, it likely will require either a significant shift in local social and cultural dynamics or the aid of
an outside influencer such as Nordic Aquafarms. However, should its planned RAS facility eventually
materialize, many of the same innate risks will still remain should the opportunity not be taken to
develop the area’s social functioning. Rather than becoming reliant on yet another single paternal
industry, the region may be well served by following the example of independently resilient
communities that survived their ordeals through effective leadership, mobilization, and planning.
The purpose of this content analysis is not to definitively say which of these communities is
more demonstrably resilient, but instead to highlight micro-scale forces which inhibit or supplement a
community’s capacity to direct and use what resources it does have available. Resilience at times is
measured through quantitative proxies, but remains difficult to predict fully at especially small, local
scales. As a result, it is warranted to conduct case studies which may serve as examples of real-world
dynamics that influence outcomes in ways that cannot be easily tracked through traditional sets of
socio-economic indicators. Community developers and planners should look to both instances of success
and failure and draw comparisons to the dynamic forces at work in their own communities. Future work
in resilience case study research will likely require more a more in-depth accounting than this
preliminary content analysis. Engagement of the wider public along with community officials will provide
a more nuanced insight into the values and perceptions at work in the community decision making
process.
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APPENDIX: Maine Survey Form
Table A.1 List of statements presented to survey respondents in Chapter 3 in Likert scale form
Section

Statement

Part 1. Community Vulnerability and Resilience

My community is resilient.
My community is adaptable.
My community is able to cope with major changes.
My community can resolve its own local problems.
I believe my community can manage hardship better
than neighboring communities.
My community is prepared to handle challenges in the
future.
My community has established goals for the future.
My community is vulnerable to natural disasters.
My community is vulnerable to economic downturns.
I am hopeful about my community's future.
My community has successfully coped with hardships in
the past.
The people of my community are prepared to face
future hardship.
The people of my community are self-sufficient.
The people of my community are resourceful.

Part 2. Community Resources and Capital

Part 3. Natural Resource Industries

My community is economically diverse.
Job loss is not a major concern in my community.
Members of my community have financial stability.
My community is able to attract new businesses and
jobs.
My community has the resources it needs to support
itself.
My community’s leaders are trustworthy.
My community’s leaders act in the best interest of its
people.
My community’s leaders are willing to listen to the
thoughts and concerns of residents.
Members of my community support each other.
My community is welcoming to newcomers.
The people of my community are interested in local
news and events.
The people of my community want to improve their
neighborhood.
Members of my community are able to access the
healthcare services they need.
My community has a unique local culture.
Members of my community feel a strong attachment to
their neighborhood.
Natural resource industries (i.e. fishing, clamming,
timber, pulp and paper, etc.) are important to my
community.
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Part 4. Conservation Lands

Natural resource industries provide valuable
employment opportunities within my community.
Natural resource industries shape my community’s local
culture.
Generally, natural resource industries are in decline.
The leaders of my community should do more to
support local natural resource industries.
Natural resource industries provide reliable jobs to
residents of my community.
My community should transition away from natural
resource industries.
Young people in my community are interested in
pursuing natural resource industry jobs.
My community has become less reliant on natural
resource industries in recent years.
I feel a strong attachment to my community’s natural
resource industries.
My community would be more vulnerable if local
natural resource industries were lost
I believe that natural resource industries are important
to my community's future
Natural resource industries have declined due to
decreases in market demand
Natural resource industries have declined due to
regulatory pressure
Natural resource industries have declined due to
environmental issues
Conservation of Maine’s natural resources is important
I believe private landowners are most qualified to make
decisions regarding the natural resources on their
property
There should be fewer environmental regulations of
private lands
Maine's conservation lands do not seriously impair
natural resource industries
I support the expansion of conservation lands
Conservation land designations reduce the economic
productivity of my community
Conserving natural landscapes and ecosystems should
be a priority for Maine
Conservation lands should be maintained as “working
landscapes” with continuing forestry and agricultural
applications
Conservation lands provide non-economic benefits to
Maine and its residents
Landowners in my community show interest in
conserving natural resources on their property
The negative impacts of the pandemic were reduced
due to quarantine orders across the nation
Access to the outdoors has enhanced my ability to cope
with Covid-19 restrictions
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